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In the ; coippilatioa of the *' American Student's Guide,'* bre- 

' ■ ' • ■*■■ . 

vity, correctness, and perspicuity have been- carefully and pundt.uaHjA. 
attended to, throughout the whole work. Thq Rules are difFerWt- 
}y arranged from any author I have heretofore noticed, but I havjj, 
followed that order which an experience of nearly forty years in thk 
practice pf tuition has taught me to be the most alleviating to pre-^' 
ceptors, and beneiioial to the students. The different Rules' k^< 
divided into various Cases^ and the most improving and useful ques<^^l 
tions are selected for each-. Case, one of which is explicitly wrought,, 
and explained at the beginning of the Case, and the answers given 
to the rest. Several new modes of contracted operations and ex- 
planatory notes will appear in a plain and familiar manner. The 
/itttes of Proportion, Practice, and Simple Interest, Vulgar, and $ 
Decimal Fractions, Involution or the raising of Powhs, Evolution 
or the extraction of Roots, Annuities, Pensions, 8lc. in Arrears:^ 
Single and Double Position, Alligation, Progression, Permutation, 

and Combination of Numbers, a sketch of Mensuration, Artificers'' 

♦I 

work, and Gauging,are explained and exemplified so conspicuously, 
that it is believed they are intelligible to the most conwaon capacity, * 
and that a youth of tolerable genius and assiduous application may 
acquire a competent knowledge o^ Arithmetic, without the assis- 
tance of a teacher, after having learned the elementary Rules, name- 
ly. Numeration, Addition, Subtraction, Multiplication, and' Division. ' 

Now, I most sincerely and candidly inform the young students of 
Arithmetic (and hope it wiU not be taken amiss, as it is for their own^ 
'benefit,) that a correct knowledge of it is indispensably necessary 
in their studies and: progress through all the calculating sciences. 
My own experience in the tuition of youth has convinced me, that' 
no proficiency of any c6nsequence can he-made by a student in any 
of the calculating: sciences, who is not well versed in the science of 
Arithmetic. It is also requisite in the common occurrences of bu- 
siness, and noihing in commercial transactions can be done accu- 
rately without it. With much pleasure I n<»w embrace the opportu- 
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nity of expressing my gratitude to those gentlemen who have so 
liberally patronized the publication of the " American Student's 
Guide/' by subscribing for the same, and also raqoest them to ex- 
cuse the errors of the press, (should any occur, as there is no per- 
fection in this world,) and my own defects. The intimation of an 
, erro^-given by a friend, will be thankfully received by the compi- 
^./t^d^and well wisher of the present and rising generation. 

^ GEORGE ALFJIED. 
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ss Two paralld lines signify equality, as SOs.srliS, that is, 20 shiU 

, lings are equal to one pound sterling ; so, Whatever precedes 

the sign of equality is equal in value to that which follows iti 

+ Pins or more, signifies addition, as 8+4»13, that is, 6 plus 4 

is equal to 12, or 8 and 4 make 12« 
•^ Minus Of less, signifies subtraction, as l&-^slS, that is, 16 

' minus 4 is equal to 12. 
X An ex signifies multiplication, as 6x5cs30, that is, 6 multiplied 

by 6 is equal to 30. 
4* A line between two dots signifies division, as 30-^6=5, that is, ' 

30 divided by 6 is equal to 5. 
) ( A parenthesis reversed also signifies division, as 6)24(4, that is* 

»4 divided by 6 gives 4 for die quotient. 
fi Numbers placed in the form of a fraction likewise signify divi- 
sion, the upper one is the dividend, and the lower one the dir 
visor, thus 1-$- expresses the same as 96-rl2,or 12)96(8, that 
is, 96 contains 12 eight times. 
Three dots in the form of A, are sometimes used for As or If, at 

jthe beginning of a stating in proportion. 

[Two dots like a colon signify is to ^ The foregoing dots are 

A double colon signifies ^ «o i« > used as the signs of propo!^ 

^ diaeresis is used for to ) tionality, as 2 : 4 :: 6.. 12, 

or .*• 2 : 4 :: 6 .. 12 to be read by the scholar. As 2 is to 4 so 

is 6 to 12. 

fA vinculum denotes that the several numbers or quantities 
1^ over which it is drawn are to be considered as one. simple 
1 number or quantity, as ^^+10=18, that is, the difference 
^ ' between 12 and 4 added to 10 makes 18, and 19 — g+jg shows 
that the sum of 2 and 12 taken from 19=5, also i5»joX6=z 
30, shows that the difference between 15 and 10 multiplied 
* by 6 is equal to 30, likewise, 9 — ^2x5+4=84, shows that the 
difference between 9 and 2 multiplied by the sum of 8 and 
4 is equal to 84. 
}i Signifies the 2d power or square of 5, which is 25. 
f I Signifies the 3d power or cube of 5, which is 125. 
|t Signifies the 4th power of 6^ which is 1296. 
y or V Prefixed to any number or quantity, signifies that the squre 

root of that number is extracted or required. 
V P^fi^^^ to any number or quantity, signifies that the cnbarool 

of that number is ex^acted or required. 
i# I^^tefixed to any number or quantity, signifies that the biquedrnte 
•root of tnat number is extracted or requu:ed» 
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Is the art or science of computing by numbers. The rules on which 
^11 its operations depend, are, Numeration, Addition^ Subtra<cti6;D, 
Multiplication,;^and Division. 



NUMERATION. 

Numeration teaches us how to express numbers by figures, iet 
down, or named, and consists of two parts, namely : 

First. The right method of setting them down ; \ 

Siecpnd. The true way of valuing each figure in its projper place j 
both of \yhich B^e exhibited in the following tables : 

Tablb L 
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One. ' ^^' .X 

Twenty-one. '-i /' 

Three hundred and twenty-onef 
Four thousands 32L '» ^ 

54 thousands 321. 
654 thousands 321. 
7 millions 654 thousands 32L 
87 millions 654 thousands 321. 
987 millions 654 thousand 32L 



Table 2. 



9 123 millions 456 thousands 789. 

9 23 mifiions 458 thousands 729. 

9 3 millions 456 thousands 7^. 

9 456 thousands 789. 

9 56 thousands 789. 

9 6 thousands 789. 

9 7 hundred and 89* 

9 Eighty-nine. 

9 Nine, 
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10 

1,000 

10,0 

1 0,00 

1,0 0,0 

10,000,000 

100,00 0,000 



Nothing, lioitght, or a cipher. 

1 Ten. 

10 One hundred. 

,000 One thousaoid.- 

,000 Ten thousand. 

, Q One hundred thousand. 

,000 One million. 

,000 Ten millions. 

,000 One hundred millions. 

,000 One thousand milliond. 

,000 Ten thousand millions. 

,000 One hundred thousand millions. 



Although the preceding enumeration tables are fully sufficient to 
instruct us how to express any number in common use, yet the fol- 
loivmg one may be thought necessary hj the curious and inquisitive 
student of arithmetic^ 



studbnt's quids. 



Table 5* 



Daodecilfioiif. Undeciliioqf. DeoUtioofl. NonilUoos. OctiUitBi. 

1 2 3, 4 6 6; 7 8 9, 1 2; 3 4 b,67 8; 9 1,83 4; 6 67, 89a 

SeptiDions. Sextillioas. QnintillioDe. QuatrilKons. Triilioai. 

I 2 3,4 5 6; 7 8 9,0 12; 3 4 6,6 7 8; 9 1, 2 3 4; 6 6 7, 890 

Billions. Milliooi. Units. 

12 3, 4 5 6; 7 8 9, 1 2; 3 4 5, 6 7 8. 

The above table must be read in the following manner, beginninj^ 
at 1, under duodecillions, and terminating with 8^ under units. 
Thus— 

One hundred and twenty-three thousand 456 dqodecilHons, 789 
thousand' no huhdred and 12 undecillions, 345 thousand 678 decil- 
lions, nine hundred and one thousand 234 nonillions, 567 thousand 
890 octillions, 123 thousand 456 septillipns, 789 thousand 012 sez- 
tillions, 345 thousand 678 quintillions, 901 thousand, 234 quatriU 
lions, 567 thousand 890 trillions, 123 thousand 456 billions, 789. 
thousand 012 millions, 345 thousand, 678 units. i 

Note. — Che student will do well by transcribing the fifth table 
on a slip of paper that will ^ntain all the figures in a straight lin^, 
and write the name of each period over it as it is in the table. Then 
he may begin the rotation at B-, under units, and assign to each 
figure its proper place and nam&, fi^m the right hand to""the left, by 
saying— -units, tens, hundreds,, thousands, tens of thousands, hun- 
dreds of thousands, miUious, tens, of millions, hundreds of millions, ^ 
thousands of millions, tens of thousands of millions, hundreds of : 
thousands of millions, billions, tens of billions, hundreds of billions, 
thousands of billions, tens of thousands of billions, hundreds of thou- 
sand's of billions^ triUions, tens of trillions, hundreds of trillions, &c.y 
till he arrives at 1, under duodecillions ; and then read^om the left 
hand to the right,' in the order of numeration, as above directed. 



NOTATION BY LETTERS. 

A l6s8 literal number placed after a greater increases the value of 
the greater ; a less literal number placed before a greater, lessens 
the value of the greater: Thus, vi. is 6 and iv. is 4— xi. is 11 and 
ix. is 9. A line drawn over any literal nmmber, less than a thou- 
sand, signifies so many thousands : Thus, X. is 10,000, G. is 100,000, 
Jcl, is 200,000, M. is one million. Hence, by a proper combination 
of the numeraUetters, any nunxber may be formed. 
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43 


Ixxv. ss 75 


cvii. = 107 


•-Kii. 


=s 


12 


xllT. a= 


44 


Ixxvi. = 76 


cviu. = 108 


• • •< 

XllK 


es 


13 


xIt. = 


45 


Ixxvii. ss 77 


cix, = 109 


xir. 


ss 


14 


xlvi. ss 


46 


Ixxviii. ss 78 


ex. = 1X0 


XV, 


ss 


16 


xlvii. =1 


47 


Ixxix. ss 79 cxx. =s 120 


xvi. 


*s: 


16 xlviii. ss 


<» 


Ixxx. = 80 cxxx. = 130 


xrii. 


«^/ 


17 


t- : 


49 ■■ Ixxxi. = 81 


cxl. = 140 


••• 

XVUl. 


:= 


18 


50 ; Ixxxii. = 82 


cl. = 150 


xix. 


ss 


19 


li. = 


61 ; kxuii. = 83 


cl3^. = 160 


XX. 


sr: 


20 


lii. = 


52 1 Ixxilv. = 84 


clxx. = 170 


' xxi* 


rss 


21 


liii. s 


63 Ixxxr. = 85 


clxxx. = 180 


Xxii. 


= 


22 


Kv. =s 


54 Ixxxvi. = 86 


cxc. = 190 


• • • 

^XllU 


fW— \ 


23 


Iv. = 


55 lxxxvii.= 87 


cc. = 200 


pxW. 
«xv. 


s= 


24 


W. =: 


56 


Ixxxviiiss 88 


CCC. : ss 300 . 


as 


25 


Ivii. = 


57 


Ixxxix. = 89 


cccc. ss 400 


"i'Xxyi. 


ec 


26 


Iviii. ss 


58 


xc. ss 90 


d. = 500 


xxvii. 


^ 


27 


lix. ss 


59 


xci. = 91 


dc. :s= 600 


xxviii. 


s= 


28 


Ix. =s 


60 


xcii. ss 92 


dec. = 700 


•xxix. 


♦*""" 


29, 


IxL ' , s= 


61 


xciii, = 93 dccc. = 800 


xxx^ 


T 


30 


Ixii* s: 


62 


xciv, ss 94 dccce. ?= 900 


xxxi. 


s' 


31 


Ixiii. = 


63 


xcv. s= 95 m. =1000 


xxxii. 




32 


Ixiv. s= 


64 


xcvi. =s 96 md. =1500 

■ I 

• 



\ 



SIMPLE ADDITION. 

Simple Addition teaches us how to add several niimbers of like 
name, into one total sum. * 

Rule. 

Place units- under units, tens under t^ns, &e. then, begin 
j^at the right hand and add up the first column; if the sura be less 
than 10, set it down ; if it be more than 10, set down the excess, and'-^ 

barry 1 for every 10, to the next column, and so on t9 the last, ^t 

yhich set down the whole sum. 



\ 



stUDSNT^s "oxnim. 



PROdt. 

Cutoff the top line of figures, and fine! the amount of the restj. 
then, if the said amount and top line, when added togeiher, be equal 
to the total sum, 'the operation is right. 

Examples. 

10 16 83963440466266 



11 


17 


23 


29 


35 


41 


47 


53 


68 


12 


18 


24 


30 


36 


42 


48 


54* 


60 


13 


19 


25 


31 


37 


43 


49 


56 


61 


14 


20 


26 


32 


38 


44 


50 


56 


62 


15 


Si 


27 


33 


39 


45 


51 


67 


63 



76 
65 



111 
95 



75 111 



ri fn 



147 153 219 



125 126 185 
ll47 153 219 



256 
215 
255 



291 327 
245 275 



•«ki 



368 

m 



291 327 363 



64 
65 
66 
67 

66 



69 
70 
71 
72 
73 



Y4 
75 
76 
77 

78 



7& 
80 
81 
82 
83 



84 
85 
86 
87 
88 



90 
91 
92 
93 



94 
96 

d6 

97 

96 



12 
21 
13 
31 
d9 



41 
14 
51 
16 
61 



• ■'- --I 



■*— *- 



17 
71 
37 
72 

28 
82 



91 
19 
93 
39 
44 
55 



66 
77 
68 
99 
56 
65 



100 
101 
102 
901 
909 
110 



200 
301 
219 
912 
429 
mi 



'3009 
9003 
1001 
2016 
8120 
9000 



11110 
1210Q 
90101 
10090 
61049 
99999 



78946 
12346 
67890 
98765 
43213 
14301 



L 



999999 
mill 
110120 
300909 
310601 



800180 
106201 
666200 
200666 
900109 



1111111 
1000001 
9000909 
6009009 
1090028 



98765432 

2346678 

987654 

56789 

876 



14354028 

1342091 

900752 

42130 

32 



i ii J- 



123456789 987654321 101101101 2109876643 

100001001 98000129 ^699999999 1111111111 

909909109 966660 600106 9999999999 

500100025 5005 96 1011011010 



12345678901 

98765432 

45678 



isE ^naiQAN 

9 123 4^6 7 89 

8,9 8 76543 2 1 

7 89 2^4 6678 

6 7 89 . .9 1234 

66789 66789 

456789 1234 

3 4 5 6 7 8 9 6 6 7 

1834 56789 8 9 

1234667^9 9 



.» Application. 

%^ 1. Add 1000, one hundred and one, 90 and 9, together. Aiis.1200. 
2. A<ld 10,000, 2,002, 999, twenty and 9, interne sum. 

Ans. 13,030. 

'3. Add 9, 19, 102, ojoe thousand and one, and twelve thousand 

'X>iie hundred, into one total sum. Ans. 13,231. 

4. Add ninety thousand one hundred and one, ten tl^ousand and 

'Ninety, three hundred and one, .and ten togethecl Ans. 100,502. 

^ 5. A owes me 60 dollars, B 425, C 265, D 250 and £ 1000. 

What sum is owing to me in all ? Ans. 2000 dollars. 

6. 1 hold B's bond for 1000 dollars, on which there are 125 dol- 
.]ar3 of interest now, due. What sum •will djficharge the debt ? 

Ans. 1125 dollars. 

7. A merchant bought 50 barrels of flour for 300 dollars ; 75 baa-- 
^els for 525 dollars, and 125> barrels for 1000. How many barrels did 
^h^ buy, and what sum did he pay, for the whole quantity ? 

4 Ans. 250 barrels, and paid 1625 dollars. 

8. A vintner bought 6 pipes of wine, containing 120, 118, 125, 121, 
,127 and 119 gallons, respectively. How many gallons did he buy 
.1 n all ? Ans. 730 gaHons. 

9. A man weiit Ofit to collect money., and received of on© debtor, 
ninety dollars ; of another, one hundred and forty dollars ; of anoth- 
-er, one hundred and one dollars ,; and of another, twenty-nine dol- 
lars. How much did he collect in all ?. Ans. 360 dollars. 

10. I have in cash, nine hundred and one dollars ; in bank stock, 
two thousand and eighteen dollars ; in good bonds, eleven thousand 
and eleven dollars ; in book debts, four thousand and seventy dollars. 
What is the whale amount of my estate ? Ans. 18,000. 

^ 11. If Josiah give Harvey twenty oranges, and John give him 10, 
ahd Edward give him twenty-one, and James give .him tUrty. How 
Tiany will Jie have? Ans. 8L 
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STMPLE SUBTRACTION. 

Simple subtradioD teacifaesjiaiiow to 'find the differenea. between 
any two numbers of the same denomination. 

Rule. 

1. Set the less number under the greater, with units under units, 
"tens under tens, &c. 

2. Begin at the right himd, and take each lower figure from the 
one above it, and set down the remainder. 

3. If any one of the lower figures be grejrter than the one f^oye it, 
add 10 to the top figure, and take the lower one from that sum— «et 
^wn the remainder, and add 1 to the next lower figure, and so on. 
The upper number is called the minuend^ and the lower one the 
subtrahend, 

J^ROOF. ; 

Add the resAainder, or difference, and lower line of figures to**'/ 
gether, and flieir sum will be equal to the top line, if the work is right. 

Examples. 
Trom 836746 From 78867864 

Take 415628 Take 41678917 



Ans. 421123 the remainder. 



36688947the difference.* 



886746 proof. 



78867864 proof. 



From 0678901^ 
Take 27919196 



456785 
161436 



1978900000060 
143612345678 



90004000 
1^186136 



©iff. 
l»roof 



f I- 

\ 
>- 



-T 
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From 788676 
Take 1767B9 

' " ■ ^ 
Diff, 



9876543210 
987654322 



10001234 
12228457 



683981 
461649 



■MM^ 



■ ■■■ <| 11 



Proof 



»a**m^m 



From 123456789000 
Take 81917191245 

Rem. 



81000000 
61234667 



100000 101001010100 
12345 10110101012 



■aMVM««a 



:8 TRX AMXEICAII 

From 100 1000 100 lOOOM 

Take 6 25 34 l^tS 



Rem. 
Proof 




APPLICATiOKt 

I. Subtract 156 from 320. Ans. 164 the difference. 
% Subtract fifteen thousand five hundred and nine from twenty 

thousand and fifty-four. / Ans. 4545. 

3. Subtract ten thousand tind ninety from ninety thousand one 
hundred and one. ^ Ans. 80,011. 

4. Subtract eighty-one thousand and forty-nine from ninety 
thousand and twenty-one. Ans. 8972. 

5. William is nine years old, and James is twenty-one. How 
IQUch older is James than William ? Ans. 12 years. 

6. John owns thirty-two marbles, and Charles twenty-four. How 
many has John more than Charles ? Ans. 8. 

7. Alexander bought one hundred apples, of which he gave his 
brother thirty and his sister twenty. How many had he left ? 

Ans. 50. 

8. A o«rtain person had nine thousand dollars in bank, and drew 
out one thousand one hundred and twelve. How much money had 
he remaining in the bank ? Ans. 7888. 

9. America wa9 discovered in the year 1492, and her independ- 
ence declared in the year 1776. Hcmmany years passed betweeti 
those two dates?. Ans. 284 years. 

10. Greneral George Washington was bom in the year 1732, aod 
died 1799. How old .was he ? Ans. 67 years. 

II. Sir Isaac Newton was bom in the year 1642, and died in 
1727. How old was he at the time of his defunction ? 

Ahs. 85 years. 

12. The mariner'^ compass was invented in the year 1302 and 
4he art of printing in 1440. How many years were there between 
those discoveries ? Ans. 138 

13. Gunpowder was invented in 1344. How many years have 
passed since that invention to the present date ? Ans. 

14. The «un is 95,173,000 miles distant from this earth, and the 
moon 240,000. Which of them is the farthest loff, and how many 
mHes? Ans. 

15. How many years have passed from the discovery of America 
to the present date ? Ans. 

16. How iong has it been from the declaration of independence^ 
by the Congress of the United States, to the present year? Aas^ 



SIMPLE MULT1P14CATION. 
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•Simple Multiplication is a short way of perfoming many addir 
tions, without respect to the denomination. 
There are three principal members in multiplication, namely : 

1. The mtdtiplicandt or number given to be multiplied. 

2. The muUiplier, or number given to multiply by. 

3. The product, which contains the multiplicand as many times 
■as there are units contained in the multiplier. 

The multiplicand and multiplier are sonlctimes called /aclor«,' and 
the product a /ocf or recfang'^e. 



\ 


THE MULTIPLICATION TABLE.* 




■•. 


If 

2 times 


• 

3 times 


4 times 


5 times 


6 times 


7 times 


tf 


1 make 2 


1 make 3 


1 make 4 


1 make 5 


1 make 6 


1 make 7 




2 make 4 


2 make 6 


2 make 8 


2 . . 10 


2 . . 12 


2 . . 14 


'. 


3 make 6 


3 make 9 


3 . . 12 


3 . . 15 


3 . . 18 


3 . . 21 




4 . . 8 


4 . . 12 


4 . . 16 


4 . . 20 


4 . . 24 


4 . . 28 




6 . . 10 


5 . . 15 


5 . . 20 


5 . . 26 


5 . . 30 


5 . . 35 




6. . 12 


6 . . 18 


6 . . 24 


6 . . 30 


6 . . 36 


6 . . 42 




7 . . 14 


7 . . 21 


7 . . 28 


7 . . 35 


7 . . 42 


7 . . 49 




8 . . 16 


8 . . 24 


8 . . 32 


8 . . 40 


8 . . 48 


8 . . 56 




9 . . 18 


9 . . 27 


9 . . 36 


9 . . 45 


9 . . 54 


9 . . 63 




10 . . 20 


10 . . 30 


10 . . 40 


10 . . 50 


10 . . 60 


10 . . 70 




11 . . 22 


11 . .33 


11 . . 44 


11 . . 55 


11 . . 66 


11 . . 77 




12 . . 24 


12 . . 36 


12 . . 48 


12 . . 60 


12 . . 72 


12 . . 8i 




8 times 


9 times 


10 times 


11 times 


12 times 




1 make 8 


1 make 9 


1 make 10 


1 make 11 


1 make 12 




2 • . 16 


2 . . 18 


2 . . 20 


2 . , 22 


2 . . 24 




3 . . 24 


3 . . 27 


3 . . 30 


3 . . 33 


3 • • 36 




4 . . 32 


4 . . 36 


4 . . 40 


4 . . 44 


4 . . 48 




5 . . 40 


5 . . 45 


5 . . 50 


5 . . 55 


5 . .60 




6 , . 48 


6 . . 54 


6 . . 60 


6 , . 66 


6 . . 72 




7 . . 56 


7 . . 63 


7 . • 70 


7 . , 77 


7 . . 84 




8 . . 64 


8 . . 72 


8 .. . 80 


O a * OO 


8 . . 96 




9 . . 72 


9 . . 81 


9 . . 90 


9 • « 99 


9 . 108 




10 . . 80 


10 . . 90 


10 . . 100 


10 . . 110 


10 . 120 




11 . . 88 


11 . . 99 


11 . . 110 


11 . . 121 


11 . 132 




12 . . 96 i 12 . . 108 


12 . . 120 


12 . . 132 


12 . 144 


■ 



*Th« ftadent moit mem^rhe lh« iwi\t\\!\Vc^V\o'b\aNi\«^vc«Q^'i; 
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THE AltEMtCAn 



TO PROVE MULTIPLICATION. 

1. Cast the nines out of the multiplicand, and set the remainder 
on the ff^fl h lid of a cross, as 2 in the margin. 

2. Do the same by the multipHer, and set the remainder on the- 
right hand ol the said cross,' as 3 in the margin. 

3. Multiply these two remainders together, and if 
the product be less than 9, set it down in the top of the 
crosS) as six ; but, if it be more than 9, reject ^e nines 
and set down the excess instead of the 6. 

4* Cast the nines out of the product, an4 set the remainder in. 
the bottom of the said cross ; if the top and bottom figures are^ 
equal, the work ia right. 




■ •■; 



^ Case 1, , 

When the multiplier does not exceed 12* 

Rule. 

1. Set the raaltiplier under the right hand figure in the multipli-^. 
cand, then multiply the several figures successively from the right 
hand to the left, as the table directs. 

2. Set down the units figure of each particular product, and add 
the rest to the next product, and so on to the last, at wkfch set ' 
down the whole amount. 

Examples. 

Multiplicand 76792263 
Multiplier 



'^ Product 



2 \3 
153584526 /3 



6989664 
3 



29969592 




Multiplicand 
Multiplier 

Product 



96612612 
4 



9689638 
5 



Multiplicand 
Multiplier 

Product 



45678923 
6 



7894356 

7 



'■* > . I 



f 



Multiplicand 
Multiplier 

Product 



98765432 

8 



2345678 
9 



rYvdemt's etrtDE. 



11 



Multiplicand 
MuUiplier 

Product 



81927364 
10 



9184753 ' 
11 



•atirib 



Multiplicand 
Multiplier 

Product 



13946875 
12 



8096087 

9 



^^ 



Case 2. 
When the multiplier exceeds 12. , 

Rule. 

1. Set 'the multiplier under the multiplicand, with onits under 
units, tens under tens, &c. 

2. Make as many separate products as there are figures in the 
multiplier, omitting the cipher. 

3. Set the first figure of each particular product directly under that 
iigure of the multiplier by which it is produced. 

4. Add these several products together, and their sum will be the 
total product required. 

Examples. 

Multiplicand 437856946 
Multiplier 23 



237896584 
45 



8 



Ist Product 1313570838 7 V5 
2d Product 875713692 ^S 



Total Product 10070709758 



1189482920 
951586336 

10705346280 




Multiplicand 

Multiplier 



678945 
43009 



1st Product 61110505 
2d Product 2036835 
3d Product 2716780 



Total Product 29200745505 



, 568943 
60709 

5120487 
3982601 
3413858 

34539960587 



•mtm 



•m*tm 



Multiplicand 
Multiplier 



870643296 
67 



Total Product 6666ei«0632 



683547906 
89 



19 



THS 4MERICAK 



Maltiplidknd 
Multiplier 

Answer 



VB5432896 
234 

179111297664 



6789543fli7 

667 

3849G7103409 



Multiplicaad 
Multiplier 

Answer 



4329665 
8923 



38633779255 



8754326 
4567 



39981006842 



Multiplicamd 
Multiplier 

Answer 



6784359 
6708 

45509480172 



9436785 
50083 



■kiiW 



472622503155 



Multiplicand 
Multiplier 

Answer 



9208057 
90508 



833402822956 



784536 
70306 



55157588016 



Multiplicand 
Multiplier 

Answer 



329187 
6007 



1977426309 



987654 
80009 



79021208886 



y- Multiplicand 
Multiplier 



98765 
56789 



I 



Answer and proof required. 



41325 
52314 



^ Case 3. 

When there are ciphers at the right hand of either the mnltij^i- 
Ciand or multiplier^ or at both of them. 

Rule. 

Place the significant figures under one another, then multiply b} 
ihem only ; add the several products together and annex as many 
t^iphers to the total product as there are in both the said factor^. 

. Examples. 

Multipticand 67dl00 930137000 \ 

Multiplier . 5600 9500 



•■«» 



Total Product 380S860000 



aeammim» 



student's guide. 
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Multiplicand 35926000 
Multiplier 7364 



B196000 
59160 



579 63975 
100 40000 



Ahs. 264559064000 485039280000 gy900 2559000000 

Case 4. 

When the multiplier is any number between 12 and 20. 

Rule. 

Multiply by the unit figure only ; and, as you mtiltiply, add to the 
product of each single figure that of the multiplicand, which stands 
next on the right hand of the one you multiplied, and to the la^ 
figure -in the multiplicand add what you have to carry. 

Examples. 



Multiplicand 65497 ' 
M'ultij)lier 13 


64916 
14 


19345 
15 


67896 
16 


Ahs. 851461 


US8&iii 


390175 


1066328 


Multiplicand 46789 
Multiplier 17 


12345 

18 


'67891 
19 


23456 
1& 


Ans. 


i 


, 





Case 5. 

When the muhiplier is the product of any two numbers in the 
multiplication table. 

Rule. 

]!toult\ply the given sum by one of those numbers, and the producfr- 
thence arising by the other; the last product will be the answer re- 
quired. 

Examples. 
Multiply 83676 by 14 Multiply 67836 by 15 

2 3 



First product 167352 

7 



First product 203508 

6 



Answer 1171464 



Answer 



1017540 



Multiply 36745 by 16 89436 by 18 456789 by ^1 987654 by 24 



Ans. 587920 



1609848 



Multiply 56787 by 96 89123b^l32 23456byl08 45678byl44- 
Ans. 



•^»Uataa«aaaiM 
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14 the america^ 

Application. 

1. A dollar is equal to 100 cents ; therefore, how many cents aire 
contained in 50 dollars ? Ans. 6000 cents » 

2. Four quarters of a cent make a whole one ; therefore, how 
many quarters are there in 50 cents ? Ans. 200 quarters. 

3. A pound sterling is equal to 20 shillings ; therefore, how many 
shillings are equal to 20 pounds sterling ? Ans. 400 shillings. 

4. Twelve pence make one shilling ; therefore, "how many pence 
are (Contained in 400 shillings ?. Ans. 4800 pence. 

6. Four farthings make one pei^ny ; therefore, how many farthings 
are contained in 72 pence ? Ans. 288 farthings. 

6. Suppose 40 men were concerned in the payment of a debt, 
and each man paid 50 dollars. How much was the debt ? 

Ans. 2000 dollars. 

7. How many square feet a^e in a floor that is 46 feet long and 35 
feet wide ? Ans. 1610 square feet. 

8. If a man travel 36 miles in a day, how far will he go in 12 
days ? Ans. 432 miles. 

9. A merchant bought 342 bales of linen ; each bale contained 
56 pieces, and each piece 25 yards. How many ^pieces and yards 
were there in all ? Ans. 19,152 pieces and 478,600 yards. 

10. How many com hills are in a field which contains 125 rows^ 
with 80 hills in each row ? Ans. 10,000. 

11. If an orchard contain 126 rows, with 109 trees in each row,' 
and 1007 apples on each tree, how many trees and apples are in 
the said orchard ? Ans. 13784 trees and 18830138 apples. 

12. A certain island contains 52 counties, each county 42 toVn* 
, ships, each township 56 houses, and each house 12 persons. How 

many townships, houses, and persons are there on the said island ? 
Ans. 2184 townships, 122,304 houses, and 1,467,648 persons. 



SIMPLE DIVISION. - 

Simple division is a short way of performing many subtractions, 
without respect to the denomination. It shows how otten one num- 
ber is contained in another, and what remains.. 

There are four principal members in division ; namely : 

1. The dividend^ or number gi^en to be divided. 

% The divisor y or number given to divide by. 

3. The quotient, or answer to ibe question^ which show«4iow many 
times the divisor is contained in the dividend. 
'; 4. The remainder, (if any) which must be less than the divisor, 
^d of the s^me name with the dividend. The divisor, dividend, and 
quotient, ase certain members ; but the remainder is uncertain, be- 
cause many questions in division have no remainders. 



stfdent's guide. li> 




'ROOF. 

Rule 1.— Multiply the quotient and divisor together, and add the 
remainder to the product, which will make a sum equal to the divi- 
dend, if the operation is right. 

Rule 2. — Add all the subtrahends and remainder together, ac- 
cording to the order in which they stand in the work ; that sum will 
be equal to the dividend, if the operation is right. 

Rule 3. — 1. Cast the nines out of the divisor, and set the excess 
on the lefl hand of a cross, as in multiplication. 

2. Do the same by the quotient ^ and set the excess on the right 
h and of the said cross. 

3. Multiply these two figures together, add the product to the re- 
mainder, cast the nines out of that sum, and set the excess in the 
top of the said cross. 

4. Cast the nines out of the dividend^ and set the excess at the 
bottom of the said cross ; if the operation be right, the top and bot- 
tom figures will agree. 



SHORT DIVISION. 

Short Division is when the divisor does not exceed 12. 

Rule. 

Seek how aflei^ the divisor is contained in the first lefl hand fig^- 
ure or figures of the dividend, under which set the result; and for 
each 1 that remains add 10 to the next ng)it hand figure ; try how 
often the divisor is contained in that sum, set down the result, and^ 
proceed on till all the dividend figures are used. 

Examples. 

Dividend. Dividend. 

Divisor 2)676367684 Divisor 3)867676895 

Quotient 338183842 Quotient 28922563^+2 Rem.. 

3 



Proof 676367,684 Proof 867676895 

Dividend. Dividend. 

Divisor 4)676768654 Divisor 5)968123456 

Quotient 169192163+2 Rem. Quotient 193624691+1 Re/. , 

4 ; ^ ^ / I 

Proof 676768654 ProoC %%\%^5igfe 



■ ■ • .11 1 
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Dividend. 
Divisor 6)789012346 



THE AMERICAN, 



« 



Dividend, 
ivisor 7)678901234 



Quotient 131502057+3 Rem. Quotient 96965890+4 Remv 

6 7 



Proof 789012345 



Proof 678901234 



Dividend. Dividend. Dividend. 

Divisor 8)667890120 Divisor 9)36126018 Divisor 10)123456789 

Quotient 



■^W" 



Proof 



» ' ■» 



11)96765431 12)964100836 3)100000000 4)561236412 



6)725442012 ' 5)345401046 7)119456217 8)9000124808 



LONG DIVISION. 

hong Division is when the divisor exceeds 12. 

RjITLE. 

I; For the fast dividual, take as many of the left hand figures of 
^■the dividend as are just necessary to contain the divisor. 

2. Try how often the divisor is contained in the said dividual, and 
set the result of this trial on the right hand of the dividend, for the 
first quotient figure. 

3. Multiply the divisor.by the quotient figure, npw found — rse.t the 
product under the aforesaid dividual and subtract it therefrom. 

4. Bringdown the next figure of the dividend,^ and join it on the 
right hand of the remainder to form a second dividual, t 

6. Try how often the divisor will go in the second dividual, and 
set the resuk in the quotient for the second figure thereof; then, 
multiply and subtract, as before directed. 

6. But, if the second dividual be not sufficient to contain the di- 
visor, set a cipher in the quotient ; then, affix the next figure of the 
dividend (not yet brought down) to the said dividual, and so on, till 
a competent number of the dividend figures has been annexed .to. 
\ the remainder to form a complete dividual. 

\ 7. Try how often the divisor will go in this complete dividual, and 
■proceed on, as before directed, till all the dividend figures are used. 

% The ditpidual is a partial dividend or, so many of the dividend 
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figutes as are taken to be divided at one time, and which prodace 
one quotient figure. 

Examples. 

Divisor. Dividend. Quotient. Divieior. Dividend. Quotient, 

13)768685(59129 15)1350002679( 90000178 

65 ••• 13 135 .... 15 





118 768677 

117 . rem. 8 added. 


. . . 00026 . 450000690 
16 90000178 




16 768685 proof. 
13 

38 
26 


117 . 1350002670 
105. 9 




129 1350002679 proof 
120 




125 
117 


9 remainder. 


>_k_ 


• 

8 remainder. 





Divisor. Dividend. Quotient. 

|14) 1 1326136(»(80900972 



Divisor. Dividend. Qaoti«nt. 

16)19201592015(1200099500 
16 16 



126 
126 



323603888 
80900972 



32 
32 



19201592000 
15 



..136 1132SI360e proof. 
126 ' 


0159 1920159201-^ 
144 . Proof. 


I«0 

98 


192 . 
144 


28 
28 


80 

80 



0^ 



t^ividend. Quotient. 

Divisor 21)89965605(4255505 



• . x^ FOfliauMz^r* 



Dividend. Qootieau 

DiYisor 22)3678268(167194 



remainder. 



remainder. 



Dividend. Quotient IKvidend Quotient 

Divisof 23)678082000(29507913 l)iTi8or24)906dl600O(3?7( 



r TIT I 



I remdihder 



1& t«tCAXfeL\<^< 



iMM«M«HMidWH-aB 



S* 



tt^mmtmmmmt 



mmttmmmmtm*^^ 
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17)167868CT19(98746S77 19)38685004(2036052 

148. 7^68 

136 proyed by casting 57 

196 K6y m 

lia. out eV^ the 114 

-^ /5 

78 100 

66 nines. 95 

106 54 

102 38 

47 16 remainder. 

34 38 is the first subtrahend. 

. . 57=the 2nd subtrahend. 

131 . . 114=the 3d. 

H9 96=the 4th, 

^ — 38f=the5th. 

129 . ..... .i6=the remainder. 

119 -r- 

I 38685004 proved by adding the 

10 remainder. subtrahends and remainder into 
one sum which is equal to the div 'd> 

* Dividenii Quotient Dividend. Quotient. 

Divisor 28)263832687(9422595 Div'r, 36)8836736823(245464911 

27 remainder. 27 remainder. 

«—.-«—-———— ■ » ' ■■ 

42)I^6e2822832(3S6781«6 47)4696765432(9997373% 

remainder. 28 remainder. 

52)6419753028(123456789 64)36764394285(680822116 

II I ' — I ' I I 1 1 

remainder. 21 remainder. 

68)62875438900(998022839 84)73519670 196(875234169'- 

43 remainder. remainder. 

96)49594939282(506070809 112)943210000032(8421517857: 

remainder. '^ 48 remainder. 
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DivVr. DivideAd . Qnotient. ' DIviV. Dnridend. Quotient 

144)83674613345(661079696 '286)123456789000(431667094 



121 remainder. 



116 remainder. 



365)24580044985(67342569 
remainder. 



479)40006736900(83521371 
191 remainder. 



598)367467234569(614493703 632)600000000000(949367088 



195 remainder. 



384 remainder. 



754)376345689126(499132213 863)862987345604(999965336 



524 remainder!^ 



636 remainder. 



987)7400689842(7496166 
remainder. 



2345)836465631890(356701762 



^^*" 



remainder. 



6432)223100987654(34686098 

5318 remainder. 



41659)756360804(18156 
remainder. 



7589)683056789000(90006165 
2815 remainder. 



87648)9871369542(112625 
13542 remainder. 



8736)398g®420704(45623789 175296)19742712000(112625 



remainder. 



remainder. 



9876)9675000123456(999696756 210472)358107027680(1672940 



9200 remainder. 



remainder. 



12896)1167836636254(90558067 
4222 remainder. 



97fi29l)7969767002(8I63 
279080 rem. 



25382)636764203682(( 



1 «"-'«-?»■ J 

'>».J.«.t..3 



23094 remainder. 



9676643)456789012345(46249 
8776138 rem.. 



47821682)2011627867362426(42063093 

remainder. 



/ 



/ 



^ 
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Case % 



1. When there is one cipher, or more, at the right hand of the di- 
visor, it or they may be cut off; also, cut off the same number of fig- 
ures at the right hand of the dividend, and proceed as in the last case. 

2. The figures which were cut off firom the dividend must be 
placed at the right hand of the remainder *, but, if ciphers only 
were cut off firom the dividend, they must not be annexed to the 
remainder. , 

Examples. 

Divtaor. Dividend. Quotient. Divisor. Dividend. Quotient. 

45|000)76463|674(1698 96|0000)43776|0000(456 

45 45000 384 960000 



314 
«0 

445 

405 

403 
360 



8490 
6792 


537 
480 

676 
576 

000 


2736 
4104 


76410000 
43674 


437760000 
proof. 


76463674 iH-oof. 





The true 43674 remainder. 



Diviflor. Dividend. Quotient 

345|000)8092320|000( 

remainder. 



Diviior.. Dividend. Quotient. 

3746|000)8448679268( 

^ 1449268 rem. 



Divisor. Dividend. Quotient 

6073|0000)94367426802( 

6373680$^ remainder. 



Diviflor. Dividend. Quotient. 

365t00)9840000( . . . 
215 tern. 



Case 3. 

When the divisor is the product of any two* or more numbers in- 

the multiplication table. 

Rule. 

Dividcitii^ given sum by one of those mmbetrs, tile quotient theace 
arising by the- ether, and so on ; the last quotient will be the answer 
required; 

Then to find the true remainder. 

^ Rule. 

1. Multiply the quotient by the whole divisor, and subtract the 

product fton- Uie drndeod^th^ result wiUb^ the trae remainder ; ox. 
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2» Multiply the latst remainder by the preceding divisor, or the last 
but one ; and to the product add the preceding remainder ; multiply 
the sum by the next preceding divisor, and to the product add the 
next preceding remainder, axni so on, till you have gone through all 
^e divisors and remainders, to the first ; the result will be the true 
remainder required. 

Examples. 



4)^78 



Divide 4678 by 16. 



. Divide 87946 by 864. 
12)87946 



4) 1 169+2 the first remainder. 9)7328+ 10 



^^^ 



292+ 1 the second remainder. 8)814+2 

JNow, 1x4+2=6 the true re- 

mainder ; consequently, the true • 101+6 last remainder, 

answer is 292, and 6 rem. 9 preceding divisor. 



Divide 367845 by 1728. 
12)367846. 

12)30653+9 . 

12)2554+5 

^ 212+ 10=last remainder. 

12 =preced'g divisor. 

120 

5=preceding rem. 

125 

12= next pre. divis'r. 



1500 

9= first remainder. 

1509 true remainder. 
Consequently the true quotient is 
212 and 1509 remainder. 

Dividend =367845 
1728x212=366336 



54 

2 preceding rem. 

66 

12 the first divisor. 

672 

10 first remainder.^ 

682 true remainder. 

T5ie best methdd of provihg- 
ex,araples in this case, is — 

1st. Multiply the last quo- 
tient by the last divisor, and 
take in the last remainder. 

2d. Multiply this sum by the 
second divisor, and take in the 
second remainder. 

3d. Multiply this last sum 
by the first divisor, and take in. 
the first remainder ; this last 
result will be equal to the divi* 
dend if the work is right. 



1509 true rem ain- 
ier found by the first rule. 
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1. Divide 89463 by 24. Answer, 3727+15 remainder. 

2. Divide 673682 by 36. Answer, 18713+14 remainder. 

3. Divide 376836 by 63. Answer, 5981+33 remainder. 
4.' Divide &36782 by 84. Answer. 

5. Divide 987654 by 132. Answer. 

6. Divide 467826 by 144. Answer. 



Case 4. 

To perform division without setting down the subtrahends. 

Rule. 

Multiply the divisor by th« quotient figuises, as before, and subtract 
the product of each figure in the divisor, from the dividend, as you 
produce it ; set down the remainder, and carry as many to the pro- 
duct of the next figure, as there were tens borrowed before ; and so 
on, till all the dividend figures have been employed. 

Examples. 

Div'r. Dividend. Quotient. DivV. Dividend. Quotient. 

756)7012656(9276 459)137901246(300438 




4536 








0000 204 re mamder. 

In the first example, I find the first quotient figure to be 9, then, 
I say 9 times 6 are 54, which I take from 62, and 8 remains ; next, 1 
say 9 times.5are 45 and 6 that I carry (for 6 tens which I borrowed) 
make 51, which I take from 51, and nothing remains; again, I say 
9 times 7 are 63 and ^ that I carry (for 5 tens which I borrowed) 
make 68, which I take fi'om 70, and 2 remains; so, the whole re- 
mainder is 208, to which I annex 6, with a dot, over it, and the sum 
is 2086. The second quotient figure is 2, consequently I say twice 

6 are 12, which I take from 16, and 4 remains ; i^ext, I say twice 5 
are 10 and 1 that I carry (for 10 which I borrowed) make 11, which 
1 take from 18, and 7 remains ; again, I say twice 7 are 14 and 1 I 
carry (for 10 I borrowed) make 15, which. I take from 20, and 5 
remains ; wherefore, the second remainder is 574, to which I annex 
5, with a dot over it, and the sum is 5745, in which the divisor goes 

7 times; of course, the third quotient figure is 7, consequently, I say 
7 times 6 are 42, which I take from 45, and 3 remains, which I set 
down under the 5, and proceed on in^ the same manner, through the 

*>ole dividend. . 



APPLICATION. 

1. One hundred cents make a dollar; therefore, how many doU 
lars are in 5000 cents ? Ans. 50 dollars. 

2. How many dollars are in 8400 cents ? Ans. 84 doUarst 

3. Twenty shillings make one pound sterling; therefore, how 
tnany pounds sterling are in 1500 shillings ? Ans. 75. 

4. Twelve pence make one shilling ; therefore, how many shil-* 
lings do 1152 pence make ? Ans. 96* 

5. Four farthings made a penny ; therefore, how many pence do 
48 farthings make ? Ans. 12 pence. 

6. If a man go a journey of 432 miles in 12 days, how many miles 
did he travel each day ? Ans. 36 miles. 

7. If a man travel 36 miles in a day, in how many days will he 
go a journey of 432 miles ? Ans* 12. 

8. The expense of building a certain court-house is 5022 dol- 
lars, which is to be defrayed equally by 186 men. How much 
must each man pay ? * Ans. 27 dollars. 

9. I am desirous to plant out 2812 apple trees in 19 rows. (low 
many trees must I put in each row ? Ans. 148. 

10. A ma* planted 2812 peach trees, and put 148 trees in each 
row. How many rows were there in his orchard ? Ans. 19. 

11. How many pieces and bales are contained in 476800 yards 
of linen, allowing 25 yards to be in each piece, and 56 pieces in 
"each bale ? Ans. 19152 pieces and 342 bales. 

12. Several boys went out to gather chestnuts and collected 9900, 
which were so divided among them that each boy had 825. How 
many boys were thcJre in company ? Ans. 12. 

13. How many times will a wheel, which is 208 inches in cir- 
cumference, turn round between Richmond and Staunton, which is 
7603232 inches > Ans. 36554 times. 



ARITHMETICAL PROBLEMS. 

Problem I.-^-Having the least of two numbers, and the differ" 
ence between them, given, to find the greater number. 

Rule. — Add them together, and their sum will be the greatest 
number. 

1. The least of two numbers is 127 and their difference is 198. 
What is the greatest number ? Ans. 325. 

2. The least of two numbers is 9769, and the difference between 
them is 1192. What is the greatest number? Ans* 10901. 

Problem II.-— Having the sum of two numbers, and one of them 
given, to find the other one. 

Rule. — Subtrac *he' given number from the given a\lKv^^sA^3KsR 
remainder will be thi. ther number. 
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1. If 325 be the sum of two numb^, and one of them 196, 
what is the other number ? Ans. 127. 

2. If 10901 be the sum of two numbers, and one of them 9709> 
what is the other number? Ans. 1192. 

Problem III.* — Having the greater of two 'numbers, and the ilif- 
ference between them given, to find the less. 

RuLE.-^ubtract the difference firom the greater number, and the 
remainder will be the less number. 

1. If the greater of two numbers be 1001, and the difference be- 
tween them 625, what is the less ? Ans. 176. 

2. If the difference between two numbers be 334, and the great- 
er one 2000, D^hat is the less ? Ans. 1666. 

Problem IV. — Having the divisor and quotient given, to find 
the dividend. 

Rule.— Multiply them together, and the product virill be the di«» 
vidend. 

1. The divisor of an operation in division is 12, and ^e quo- 
tient 144. What is the dividend ? Ans. 1728. 

2. What dividend will produce 9276 for the quotient, when the 
divisor is 756 ? Ans. 7012656. 

Problem V. — Having the product of two numbers, and one of 
them given, to find the other one. 

Rule, — ^Divide the product by the given number, und the quo- 
tient will be the number required. 

1. If the product of two numbers, be 1728, and one of them 144, 
what is the other number ? Ans. 1^. 

2. The product arising fi'om the multiplication of two numbers is 
7012656, and one of them is 9276. Required the other number. 

Ans. 756. 

Problem VI. — ^Having the dividend and quotient given, to find 
the divisor. 

Rule. — ^Divide the dividend by the quotient, and the quotient 
thence arising will be the divisor. 

1. A certain dividend is 288 and thfe quotient 32. What is the 
divisor ? Ans. 9. 

2. The quotient of an operation in division is 365 and the divi- 
dend 18980. What is the divisor? Aas. 52. 

Problem VII. — Having the sum and difference of two numb<ers 
given, to find those numbers. 

Rule. — 1. To half the sum add half the difference, and that stim 
will be the greatest number. 

2. From half the sum take half the difference, and the remaind^ 
will be the least number. 



student's guide. ^ 

1. What are those two numbers whose sum is 144 and differ- 
'ence 32. 

The sum 1444-2=72 the half sum. 
The difference 32-f-2s= 16 the half difference. 
Therefore, 72+16=88 the greatest number, and 72—16=56 the 
least dumber. 

Proof. 38+66=144 the given sum. 
And 88—56=32 the given difference. 

2. What are those two numbers whose sum is 2000 and differ- 
ence 1200 ? Ans. 1600 and 400. 

Problem Vlll. — Having the sum of two numbers, and the differ- 
ence of their squares given, to find those numbers. 

Rule. — Divide the difference of their squares by the sum of the 
two numbers, and the quotient will be their difference. You will 
then have their sum and difference to find the numbers by problem 
the seventh. 

1. What are those two numbers whose stmi is 32, and the differ- 
ence of their squares 256 ? 

32)256(8 the difference of the two given numbers. Now, by the 
, • • • seventh problem. 

To 16 half of the given sum, 
Add 4 the half difference. 

20 the greatest number. » 

And frohi 16 the half sum. 
Subtract 4 the half difference. 

12 the least number. 
% What are those two numbers whose sum is 2000, and the dif-* 
ference of their squares 240000? Ans. 1600 and 400. 

Problem IX.— Having the difference of two numbers, and thtJ 
difference of their squares given, to find those numbers. ^ 

Rule. — Divide the difference of their squares by the difference 
of the numbers, and the quotient will be their sum. You will then 
have their sum and difference to find the numbers by the seventh 
problem. 

1. What are those two nuinbers whose difference is 20, and the 
difference of whose squares is 2000 ? 

20)2000(l00=the snra of the two given numbers. Now, by the 
'seventh problem, To 50 the half sum. 

Add 10 the half difference. 

60 the greatest number. 
50—10=40 the least number. 

2. What are those two numbers whose difference is 60^ axud 
the difference of whose squares is 5000 \ kt«»1^ ^xA*^^ 

5 
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Application of the Problems. 

1. I once borrowed a number of dollars from my friend, andhavb 
since paid him 275; I still owe him 125. How many did I bor* 
TOW at first. Ans. 400 dollars. 

2. A boy put 750 hazlenuts in two bags, one of which held 380. 
How many were in the other bag ? Ans. 370. 

3. If I sell goods to the amount of 1000 dollars, and receive 825 
in payment, what sum remains due tome? Ans. 175. 

4. A gentleman by his will left his whole estate to be equally divi- 
ded among his 12 children, each one of whom received 1^5 dollars. 
What was the whole amount of the estate ? Ans. 15300 dollars. 

5. The sum of 4600 dollars is to be distributed among a regiment 
<of soldiers, so'that each one may have 25 dollars.' Please to inform 
me how many soldiers there were in the said regiment ? Ans. 184. 

6. A gentleman who happened to die intestate, left a, tract of 
land containing 520 acres,. which was so divided among his chil- 
dren that each one inherited 65 acres. How many heirs were 
there in his family ? Ans. 8. 

7. Two men, namely, A and B, together deposited 1000 dollars 
in the Bank of Virginia, but A put in 200 dollars more than B. 
Please to inform me the.amount of each man's deposite ? 

Ans.. A deposited 600 dollars and B 400. — By problem 7. 

8. Two boys, namely, Alexander and Benjatnin, had 14 marbles 
apiece when they commenced playing, but, after several games, 
Benjamin refused playing any longer because he had lost some of 
his marbles, at which time it was found that the difference of the 
squares of the numbers, which each of them then had, was 336h 
How many marbles had Benjamin left, and what number did he lose ? 

Ans. He had 8 left, and consequently he lost 6.— By problem 8. 

9. Said Henry to his friend Charles, my father gave me 12 ap- 
ples more thaja he gave to my brother James, and the difference of 
the squares of our separate parcels was 288. Now, if you are 
arithmetician enough to tell how many he gave to each of usi^ you 
shall hayejialf of mine* 

Ans. He gave Henry 18 and James 6.— By problem 9. 



DECIMAL FRACTIONS. 

* A decimal fraction is a part, or parts of a unit, denoted by a dot 
placed before it — thus, .5 .25 and .125 are decimal fractions. The 
first figure after the dot is so many tenths of a unit, the second is 
so many hundredths, the third, so many thousandths, &c .They are 
commonly read .5 tenths, .25 hundredths, .125 thousandths, &c. 
JBut, more convenient and equally accurate— thus, ,5 decimals, .25 
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decimals, .125 decimals, .1234 decimals, &c., particularly when 
there are many figures to be expressed decimally. 

A mixt number is composed of a whole number and a decimal — 
thus, 12.5, 4.25, 6.375, are mixt numbers ; the figures on the left 
hand of the dot are whole numbers. 

Ciphers, joined on the right hand of decimals do not alter their 
value, foT ,5 .50 .500 .5000, &c. are decimals of the same value. 
But, when they are placed on the left hand, they decrease their value 
in a ten-fold proportion — thus, .5 .05 .005 .0005 are all different in 
value, because the sienificant ficrure is removed further from the- 
decimal point in each succjessive expression. 



NOTATION OF DECIMALS. 

We may consider wntfy as a fixt point, from whence whole numberb 
proceed, infinitely increasing towards the lefl hand, and decimals in- 
finitely decreasing towards the right hand to 0, as in the following 

Table. 

Whole numbers.' Decimal fractions. 



.A^ 



■s 



/^ 



QQ 



o o 



m 

.2 u. 

=3 O 



fi s 

O g 



G 
ei 

QQ 






^ -3 -3 

C3 



CO 



00 « 



_ g a 
987654321 



"C -C3 ^ fl 

2 -O fl « S 

^ Q) Rj J3 a 

fl C O ^ -S 

3 J5 



i ^ s. 
i. 5 5 






o 
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2 3 4 5 6 7 8 9 

From the above table it is self-evident, 4hat, in decimals as well as 
in whole numbers , each figure takes its value according to its distance 
from the place of unity. The decimal point must not be omitted, 
because a decimal fraction csinnot be distinguished from a toWe 
nttm^er without it. 



, ADDITION OF DECIMALS. 

Rule. 

1.. Place the numbers, wherthermixt or pure decimals, under each 
other, according to their value — that is, units under units, tens un- 
der tens, &c. 

2. Place tenths under tenths, hundredths under hundredtha.^%i?.«> 

3. Add them together as in Simple AddiXvoa. 



•J8 



THE AMERICAN 



4. Point off SO many figures at the right hand of the total sum, 
as are equal to the greatest number of decimal places, in any one 
of the given numbers. 

Examples. 



46646.6 


4.6625 


.6368 


.67836654 


7366.57 


64.4 


364.65 


.3210234 


663.665 


67.66 


6.5 


.567890 


66.7685 


0.9 


.365 


.12.345 


5.636525 


9.0 


16.785 


.6789 


.2654 


0.5 


.8 


.012 


.56 


86.25 


.25 


.34 


.8 


4.375 


6.5 


,5 


54975J565425 


237.9675 


400.6868 


3.22163194 


.1275 


.9 


.426789 


987. 


.0005 


.87 


.000009 


654h 


.005 


.654 


.900000 


32. 


.05 


.321 


.9876543 


1. 


.5 


.0987 


.9876642196 


1 


12345. 


.65432 


.8765 


.9^ 


4.75 


.123456 


.987 


.987 


93.125 


.7890123 


.89 


.9876 


6.1625 


.45676912 


.9 


.98766 




J 







Application. 

1. What is the total sura of 19.073 +2.3597+ 223. +.0197561 + 
3476.1 + 12.358 ? Ans. 3734.9104581. 

2. What is the total sum of 429.+21.37+355.003+ 1.07+ 1.7 ? 

Ans. 606.143. 

3. What is the total sum of 5.3+ 11.973+49.+ .9+ 1.7314+34.3? 

Ans. 103.2044. 

4. What is the total sum of 973.+ 19.+1.75+93.7164+.9501? 

Ans. 1086.4165. 

5. Add 450.+31.47+376.004+1.08+456.+.76+.05 together. 

Ans. 1315.364. 

6. Add 2476.8471 + 94.9 + 9.8941+667.05+84.9+271.007+ 
5.1008 together. Ans. 3809.699. 

7. Add4.+.5+.01+.001+.0009+4.386+1.0001 into one sum. 

Ans. 9.9. 

8.,Add 1000.+.00009+5.25+6.5+ 100.125+50.06+838.0649 

together.. Ans. 1999.99999. 



SUBTRACTION OF DECIMALS. 

Rule. 

Place th6 numbers according to their value ; then subtract as in 
whole numbers, and point off the decimals, as in addition. 

Examples. 

From 1793.13 1. 46. 5. 1111.1111 

Take 817.0569375 0.9999 9.875 0.9555 222.3334 



Rem. 976.0730625 .0001 86.125 4.0445 888.7777 

Application.. 

L What is the difference between 171.195 and 125.9176? 

Ans. 45.2774. 
2: What is the difference between 219.1384 and 195.91 ? 

Ans. 23.228i. 
9i Wha^ is the difference between 480. and 245.0075 ? 

Ans. 234.9926. 

4. What is the diffeience|between 94.1 and 5.2112? Ans. 88.8888. 

5. What is (he difference between 10. and .00001 ? Ans. 9.99999* 
i. What is the difference between 1000. and 333.3334? 

Ans. 666.6666 



MULTIPLICATION OF DECIMALS. 

RtJLE* 

1. Set the right hand fij|rure of the multiplier under the right hand 
ftgare of the multiplicand ; then, multiply precisely as in multipli'' 
cation of whole numbers. 

2. Count how many decimal figures there* are in both the factors 
together ; then, point off that many figures at t^ right hand of the 
product for decimals^ 

3. If there are not figures enough in the product, supjriy the de- 
fect by prefixing ciphers to it, before you place on the decimal point ; 
which must not be omitted. 

Note. — When any- number, either whole or mixed, is multipli- 
ed by a decimal-fi'action, the product is always h$s than the muliCi-- 
plioand, in the same proportion as the multiplying decimal is less 
than a unit, or L 

£XABIPL£S«^ 

Multipfioand .000041 .00000715 

Multiplier .000017 \4/ . 23. 




287 /4\' S145 5^^ 

41 ^ 1430 /^\ 



Sroduct .000000000697 ^ .0001344!^ ilh^^^x. 



m 
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Multiplicand 46. 
MaltipUer .48 



4:6 
5.8 



43T. 
.76 



686.78 



.3759- 
.945 



Product 23.04 26.68 327.75 171.6950 .3552255 



Multiply .84179 
By .00385 



32.1 

98;7 



.63478 
.8204 



.0032408915 3168.27 .520773512 



.385746 
.00464 



.Q01789 86144 



Multiply -09 
.09 

.0081 



345678 
.102507 



35434.414746 



.172839 
205014 



35434.414746 



Case 2. 

To contract the operation so as to retaiiir as many decimal plaices 
in the product as may he thought necessavy. 

Rule. 

1. Reverse the multiplier, and set it under the multiplicand ; so 
that its unit's place may stand under the lowest decimal figure, that 
is to be retained in the product. ^ 

2. In multiplying, reject all the figures on the right hand of the 
multiplying digit, observing to increase the first figure of each line 
by adding 1 for every 8 in .the, pi^oduc^t of the omitted figure, by the^ 
multiplier. 

3. The first figures of every respective prioduct musVstand direct- 
ly under each oUier. 

Examples. ' 

1. Multiply 27;1498Q by 92.41035 and retain^' only four decimal 



figures in the product. 

Contracted. 

27. 149 86 multiplicands 
Multiplier=53 014.29^rever8ed. ~ 

24434874 
542997. 
108599.. 
2715... 

14. 



^ 



Common wa 



n way. 

27.1^^86 
92.41035 



2508.9280 



13 


6 74930 


81 


4 4958 


2714 


986 


108599 


44 


542997 


2 


24434874 


. 


2508.9280 


650510 



/ 



stvdsnt's ouidx. 31 

d. Multiply .7854 by 2.348 and 3... Multiply 3.4567 by 1234 and 

retain 3 decimals ia.the product, retain .4 de'cimalB in the product. 

.78 54 3.4567 

843.2 432.1 

1671 34567 

235 6913 

31 1037 

7_ 138 

1.84 4 answer. - 4.265 5 answer. 

. . II 11 I - II . ■ .. '■ I ■ II »■ 

4. Multiply .248264 by .725234 and retain four, five and six figures 
in the several products respectively. 

.248 264 .2482 64 .24826 4 

527. 2527. 4 32527. 

The .180 .1800 5 ".180049 products 

DIVISION OF DECIMALS. 

Rule. 
1: Annex so many ciphers to the dividend as will make the de' 
ciihal places thereof equal to those in the divisor at least. 

2. Divide precisely as in whole numbers, and, fi-om the right 
hand of the quotient, point off so many figures for decimals, as the 
decimal places of the dividend exceed those in the divisor. 

3. If the quotient do not contain so many figures as the rule re- 
quires to be pointed off, supply the deficit by prefixing ciphers to 
the left hand of it, before you place on the decimal point. 

4. Ciphers may b6 annexed to the remainder, and the quotient 
carried on to any degree of exactness. ; 

Note 1. When the dividend is greater than the divisor, the quo* 
tient will be greater than the dividend ; but, when the dividend is 
less than the divisor, then the quotient will be lets than- the divi* 
dend, and in the same proportion as a unit is greater or less than 
the dividing decimal fraction. 
2. Division and multiplication prove each other reciprocally. 

Examples. 

1. Divisor. Dindeo^^ In this exaitaple there is one- cipher 

^^ lol • annexed to the remainder 12, which 

i^Hl * ' make thedecimal places of the dividend 

119 three ; therefore, two figures are point- 

96 ed off at the right hand of the quotient 

236 ^ decimals, because 4)tere is one deci- 

216 mal figure in the diidsof , for the decimal 

204 placea of Ae divisor and quotient count- 

jg2 ed together must be equal to those in 

-r^r— the dividend. 

12.0 

120 



3S 
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Q. Uhmur, Dividend. Quotient. 

219).1178410749(.0006380871 
1095 



634 
657 

Tm 

176Sr 



1907 
1759 

1554 
1533 

219 
21» 



In the second example, 
the divisor having no deci- 
mals, the quotient must have 
so many as there are in the 
dividend; wherefore, I have 
prefixed three ciphers to the 
lefl hand of the first quotient 
fig'ure, before I put on the 
decimal point* 



'3: ^y;;wS»"jte!i/,AS"i®5?.°V %i% ^^ ^^ third example, the divi- 
^19)«.0000(103.178+ 18 ^^^d, being a whole number, must 

^ ' have at least so many ciphers an- 

nexed to it as there are decimals 



eioe 

7488 

662.0 
3719 

29010 
26033 

29770^ 
29752 



in the divisor, and so far the quo- 
tient will be whole numbers-; then, 
by annexing more ciphers and 
continuing the operation, we ob- 
tain decimals in the quotient ac- 
cording to the rule* > 



Remaiiider 



18 



!■ ■< K »^»1» 



4i Divisor. Dividend. Qnotient. 

.I2&>.oooo7io(.o6aiie8 

685 



85.0 
760 

MOO 
1000 



In the fourth example, there are 
niYie decimate in the dividend, includ- 
ing the two ciphers annexed. The 
divisor has three decimate,and there are 
three figures in the quotient, which 
make six^ and the three ciphers prefix- 
ed to the first quotient fignre make up 
nine decimals, which are equal in num- 
ber to the decimals in the dividend. 



6. Divide I. by 25. 
6. Divide 6. by .376 



Ans. .04< 
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7. Divide .06 by .625 Ans. .08 

8. Divide .6 by .375 Ana. 1.6 

9. Divide .863972 by 92. Ans. .009391 

10. Divide 89. by .853 Ans. 104.3376+272 rem. 

11. Divide 80.3 by 2.2 Ans. 36.5 

12. Divide 80.3 by 22. Ans. 3.65 

13. Divide the number one by .04 Aniu 25. 

14. Divide .71 by .000568 Ans. 1250. 

15. Divide 5. by .625 Ans. 6.060606+50 rem. 

16. Divide 71. by .000568 Ans. 125000 

17. Divide 14 by .7854 Ans. 17.825+2450 rem. 
aa Divide 234.70525 by 64.25 Ans. 3.653 

19. Divid^e 9. by .9 Ans. 10. 

20. Divide .8 by 8. Ans. .1 

21. Divide 7. by .875 Ans. 8. 

22. Divide .7 by .875 Ans. .8 

23. Divide .07 by .875 " Ans. .08 

24. Divide 222. by .365 Ans. 608.219178+30 rem. 

25. Divide .48624097 by 179. Ans. .00271643 



DIVISION OF DECIMALS CONTRACTED. 
) Rule. 

1. Find the first quotient figure, as in common division. 

2. Let each succeeding renxainder be a new dividual, and for ev<e** 
ry such dividual reject the right hand figure of the preceding divisor. 

3. Increase the next subtrahend by adding 1 for every 8 in the 
product of the omitted figure. 

4. When there are not so many figures in the divisor as are re- 
quired to be in the quotient, continue the operation, as usual, till 
the number of figures in the divisor and those wanting in the quo- 
tient are equal ; then use the contracted method to find the rest. 

1 . Divisor. Dividend. Quotieot. O Divisor. Dividend. Qaotient. 

.3719)38.0000(102.178 945)3552255(3759 
37 19 2835 



8100 7172 

7438 6615 



371)662 

' 372 incieased by 1. 


94)557 

472 increased by 2. 


37)290 
• 259 


80 increased by 4. 


3)31 
31 increased by 7. 
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I 3. DivHor. Di^ideod. Qaotient. 

92.41035)2508.9280650510(27.1498(> 
18482070 



92.4103)660 7210 

6468725 increased 4 



92.410)138485 
92410 



92.41)4 6075 
36964 



92.4)9111 

8317 increased by I 

92.)794 

740 increased by 4 

9)54 
54 







ROUND DIVISION. 

This method of performing division has not' appeared in any 
Arithmetic that I have seen. The operation is the same as in the 
fourth case of Simple Division, except bringing down the figures 
fi'om the dividend, which is not done in this case. It is the most 
concise method I have ever learned, and becomes quite easy with 
a little practice. 

Examples. 

1. DiYiflor. Dividi^Dd. Quotient. In this example, the first dividual is 

946)746394(^789 7483, which contaious the dinsor 7 times, ; 

84110 ^^^ ^ ^^ * ^^* over the last figure 3, 

g5Q . and say 7 times 6 are 42, which I take 

Q from 43, and.l remains ; this sum I set 

down under 3, and say 7 times 4 are 28, 
and 4 that I carry (for 4 tens which I borrowed) make 32, which I 
take fi'om 36, and 4 remains ; this sum I set down under 6, and 
then say 7 times 9 are 63, and 3 that Pcarry (for 3 tens which I 
borrowed) make 66 ; this sum I take from 74, and 8 remains, which 
I set down^ under 4, and the whole remainder. is 841 ; next 1 set . 
a dot over 9, and the second dividual is 8419: the second quo- 
tient figure is 8, consequently I say 8 times 6 are 48 ^. this sum I . 
'take from 49, and 1 remains, which I set down under 9, and say 8 
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times 4 are 32, and 4 that I carry (for 4 tens which I borrowed) 
make 36; this sum I take ftom 41 under 3, and 5 remains, which! 
set down under 1, and say 8 times 9 are 7% and 4 that I carry (for 
4 tens which I borrowed) make 76 ; this sum I take from 64, and 
8 remains, which I set down under 4, and the whole remainder is 
851j then I set a dot over the last figure, and the third dividual is 
8514 : the last quotient figure is 9, of course I say 9 times 6 are 54 ; 
this sum I take from 54, and nought remains, which I set down un- 
der 4, and proceed on in the same way, and nothing remains all 
round. 

<J. DWisor. Dividend. Quotient. The Curious and inqui- 

92.41035)2508.9286656516(2744986 "*»^® ^^'^l^."^ ^^^ P\®*«® 

6607210100010 J^ ^^^^ ^T ®^^?P'? ^* 

13848686920 ^*'ft ^y .,\Z^S division 

4 60756260 ^^^ ^ convinced 

9111740 ^^ ^^ propriety of using 

79440 • ^® method in prefer- 

ggQ ence to any other, not- 

Q withstanding it is too di^ 

ficult for young begin- 
ners, unless they work their questions at large by t)ie commonrule, 
and set down the several remainders as in the above examples. I 
learned the above methodof performing division of a travelling gen- 
tleman, who. never authorized me to publish his name. 



FEDERAL MONEY. 



Federal money being purely decimal, is, of course, added, subV 
tracted, multiplied, and divided in the same manner as decimals. 



NOTATION OP FEDERAL MONEY. 

Rule. 

1. In setting down sums of federal money, the cents are place^j 
on the right hand of the dollars, a^d separated from them by a dot, 
m the same manner that decimals are separated irom whole num- 
bers. 

2. If the number of cents be less than 10, a cipher must be put 
in the ten's place; and if there ar6 no cents in the given sum, two 

-ciphers are placed on the right hand of the dollars. 

3. If the dot, which separates the dollars fboni the cents be re- 
jnoved, the whole sum may be called cents, or decvsaaV^^^ "^^kJ^kj^^ 
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4. If the sam be cents only, separate two figures from the right 
hand for cents, and all, on the left hand of the dot, will be dollars, 
which is fully exemplified in the following 

Table. 







C0 




o 


1 






? 


o 


ns 








ns 


<0 


05 


ss 








o 


O 


S 






o 

is 


00 




CO 

o 




t 

r 


1 






QD 


• 

■*■ — 




H* 




F*4 


^■4 


o 




»4 

o 

BO 

0) 


O 


o 

00 




Q 

A. 




S 
1 


6 






6 5 4 3 2 


1 . 


2 


3 


4 5 6 &c. as in decimals. 



N. B. In calculations of federal money, we commonly say, so 
many dollars, cents, mills and decimal parts of a mill ; instead of 
saying, so many eagles, dollars, dimes, cents, &c. Wherefore the 
above table may be read 654 thousand 321 dollars, 12 cents, 3 
mills and 456 decimals of a mill. Consequently, any number of 
dollars, dimes, cents, mills, &c. may be simply expressed in dollars 
and decimal parts of a dollar. Thus, 21 dollars and one dime are 
expressed 21 dollars and .1 tenth, or 21 dollars 10 cents. 12 dol- 
lars, 4 dimes, 7 cents, 9 miUs, are equal to 12 dollars 479 decimals, 
or 12 dollars, 47 cents, 9 mills. 99 dols. 9 dimes, 9 cents, 9 mills, 
9 tenths, are expressed, 99 dols. 9999 decimal parts of a dollar. 



ADDITION OF FEDERAL MONEY. 

The denominations of federal money, are 

10 mills (m.) make 1 cent. c. 

10 cents make 1 dime. d. 
10 dimes 1 dollar. $ ta B. 

10 dollars 1 eagle. E. 

Rule. 

Place the numbers so that those of Hke n^me may stand di« 
rectiy under each other. Then, add theni together as in deci- 
mals. 
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Examples. 




Written down accord- 


Written dowB in doi- 


\VrilMBdowii d.f 


ing to the table. 


larf, centB and miUf . 


cinwUy. 


i j^ 3 iS « 






S & '^ o % 


Dbllars. c. m. 


$ .DeeiiMlk 


99 . 9 . 9 . 9 . 9 


999.99,9 


999.999 


38.8.8.8.8 


'388 . 88 , 8 


388 . 888 


67 . 6 . 5 . 4 . 3 


576.54,3 


576.543 


^1.0.1.2.3 


210 . 12 , 3 


210 . 12 3 


45.6.7.8.9 


456 . 78 , 9 


• 456.789 


t)9.0.0.2.5 


90.02,5 


90.025 


04 . . . . 7 


40 . 00 , 7 


40.007 


00.8.9,0.1 


8 . 90 , 1 


8.901 


00.0.2.0.3 


.20,3 


.203 


00 . • . . 5 

1 


.00,5 


.005 


277 . 1 . 4 . 8 . 3 

• 


2771 . 48 , 3 


2771 . 48,3 



1. I have written down the above example three ways, in order 
to convince the student of the propriety of using the decimal pio* 
cess. 

2. When a question is written down in dollars, cents and mills, it 
is necessary to separate t^e mills from the ceAts by a comma. 

3. When a question is written down decimally, the two first fig- 
ures on the right hand of the decimal point are cents, the next one 
mills, and the rest decimal parts of a mill. 

4. Sometimes it is very convenient, in business, to use the fi-ac- 
tions of a cent, instead of the mills, &.c. Therefore : 

^ of a cent is equal to .25 decimals of a cent, or 2 mills and 5 
tenths. 

^ cff a cent is eqilal to .5 decimals of a cent, or 5 millss=.005 of 
a dollar. ^ 

f of a cent is equal to .75 decimal^s of a cent, or 7 milk and «5 
'tenths. 

I .• 

., t 

N. B. In adding the firactions, we always add the top figures to- 
gether, and divide the sum by the lower one; but as ^ is used in* 
stead of J, we add the lower figure 2, in the place of the t9p 1. 
Therefore, the student will be carefuj to add those figures only, 
which are marked with +, in the first example, and proceed in the 
same manner with the remaining examples. If the remainder is 
1,1 set down J, if it is 2, set down J, and if it is 3; set doWn ^, un- 
der the column of fi'actions, and add the quotient to the first column 
,of the cents ; then, proceed as before directed. Obser^'o this notft^^ 
m sterling HioAey, Sus. 
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Examples 


DOTH WAVf. 






CrnlK. 


c» fa* of^» 


CeuiP. 


Ci TM' flf. 


$ <-. 


$ r. m. 


.00*+ 


.0 (i '25 


.m 


.56 25 


5.12^ 


6.125 


.m+ 


.1250 


M.i 


.02 5 


6.18i 


U.1675 


.18|+ 


.1875 


m'i 


.08 75 


7.3 U 


7.31 35 


.31i+^ 


.:i.l25 


.8Ii 


.Si 25 


8.37A 


8.376 


4Jri+ 


.3.7 50 


.87it 


.87 5 


9.433 


9.43 78 


.43|+ 


• 1.375 


.93i 
$ 1.50 . 
3.93| 
4.50 


.93 75 


10.87i 
47.3 li 
42.183 
47.3 li 


10.876 
47.31,25 


#1.50. 


$1.50,00 


4.50,00 


1.43i 


1.43,75 


3.93,75 


42.18,76 


1.5U. 


1.50 


4.50 


47.31,25 


c. 


6 c. 




9 c. 


smk 


i)M% 


5.G(:J 




9.915 


.ICiJ 


0.S3V 


4.33} 




8.08^ 


;j3i 

.41| 


0.^ 


i>i» 


a 16 J 




7.m 


I.08:V 


2.581- 




6.33^ 


.03i 


2. 
5 




1.83} 




5.00 


1.5SV 


17.58^ 


36.50 



Application. - 

1. AdJ 99 dols. Oi cents, 7« dols. 56^ cents, 37 dels. C2J cents, 73 
dols. 03J cents, 18 dols. 81:| cents, and 81 dols. 93^ into one total 
sum. Ans. 389 dols. 663* 

2. Add 187 dols. 12^ cts., 781 dols. 18^ cts., 694 dols. OJ cts., 
493 dols. 31| cts., 271 dollars 62^ cts. and l72dols. 87^ cts. together. 

Ans. 2(>03 dols. 18 cts. 75 decimals. 

3. I have bought a bible for 4 dols. 67^ cents, a dictionary for 2 
dols. 622 cents, an arithmetic for 93| cente, an introduction to the 
English Reader for 37{ cents, an Enjlish Reader for 62^ cents, a 
sequel to the English Reader for 81^, what uid the whole bill of ar- 
ticles amount to ? Ans. 10 dols. 25 cts. 

4. I hive bought cloth to make a coat for 16 dols., a hat for 7^ 
dols., shirtin T linen for 7 dols, a pair of shoes for 2 dols. 18^ cents, a 
pocket hindkerchief for 87 J^ cents, and paid the tailor 6 dol8.433 
cents. How much money did I lay out in all ? Ans. 40 dollars. 



SUBTRACTION OF FEDERAL MONET. 

Rule. 
Phci) th3 less number under the greater, so (hat dollan may 
stand under dollars, cents under centSi &c« Then subtract ta in 
ilecimals. 
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Examples. 

From 99. 1.5.4.6 854. 54. 5 184. 87, 585 

Take 79 . 2 . 7 . 5 . 8 498 . 7G . 6 278 . 93 , 126 



Rfem. 19 . 8 . 7 . 8 . 8 355 . 77 . 9 485 . 94 , 400 



From 987 . 03 , 1000 . 00 , 495621 . 00 , 1 

T%ke 889.76,5 999.00,2 486738 . 02 , 5& 



APPLICATION. 

I. Subtract 25 cents from 100 dollars. Ans.99 dols. 75 cents. 
8. Subtract 37 cents 5 mills from 1 eagle. 

Ans. 9 dols. 62 cents 5 mills. 
31 Take 1 mill from 1 dollar. Ans. 99 cts. 9 mills. 

4. Take .25 decimals of a cent from 25 dollars. 

Ans. 24 dols^ 99 cts. 75 decimals. 

5. Take 9 dols, 12.} cents from 50 dollars. Ans. 40 dols. 87i cts. 

6. Subtract 62 dols. 62 cents 5 mills from 10 eagles. 

Ans. 37 dols. 37^ cents. 



MULTIPLICATION OF FEDERAL MONEY. 

Rule. 

1. Multiplication of Federal Money is performed, in all respects, 
like multiplication of decimals. 

2. When you have pointed off the decimals in the product ac- 
cording to the rule given in multiplication of decimals, all the fig- 
ures on the right hand of the mills, or third place of decimals, are. 
80 many decimal parts of a mill. 

3. But, if there should be a fraction of a cent in the given snm^ 
instead of mills, &c. as ^, f , -J, &c. you must multiply the top fig- 
ure of the fraction by the multiplying figure and divide that product 
by the lower one — set down the remainder (if any) under thi^ given 
fraction, and add the quotient to xhz product of cents, then proceed 
as in multiplication of decimals. 



Case 1. 

When the multiplier does not exceed 15^— set it under the right 
band figure of the sum given to be multiplied,' and. 'multiply a« above 
#r6Cted« ' * 
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ExAMPLl^d. 

Multiply 144.9.8.9 98.7.8.5 340.6.6.3 79.87.5 69.75.8 
By 2 3 4 5 6 



KM 



Ans. 289.9.7.8 296.3.5.5 1362.2.5.2 399.37.5 418.54.8 

^ c. m. $ r. m. $. c. m» $ c. m. $. c. m. 

Multiply 461^.4 97.93.75 125.65^7 674.12.5 999.99.9 

By 7 6 9 10 11 

•MMh^MMKaaaaa «WMiMMaaiVM.Ma .^.MMMMMIiKiWiH. ^t^immii^mtmmmm^-mi ^^i^^aaasBiViivM 

Ans. 3229.54.8 783.50.00 1130.64.3 6741.25.0 10999.96.9 



.■ . ^ 



Examples 
With cents, and the fractions of a cent^ 

Multiply .061 .08*^ .l%l .16f .189 .311 37^ 43? 
By I 5 6 7 8 9 lO 12 

Mi^HBM mmmm^ mi^mmmmmm mmmimm^mm mmm^m^mm ' ^^h^hbbk mm^mmm^m ammmm^mm 

Ans. .25 .41f .75 $L16f$1.50 $2.81^ $3.75 $5.25 

Case 2. 
When the multiplier exceeds 12, and is the exact product of any 
two numbers in the multiplication table. 

Rule. 

Multiply the given sum by one of those nuipbers, and ttiat pro- 
duct by the other one ; the last product will be the answer required. 

N. B. If there should be no fraction in the given sum, proceed 
by common multiplication of decimals.. 

ExAMPLES.^ 

1. Multiply 56 cents by 14. 2. Multiply 5^ cents by 15. 

By parts. Common way. By parts. Common way. 

.56 cent^. .56 cts. .56}- cents =s .5625 decimal?. 

2 , 14 3 15 



1.12 224 1.68 J 28125 

7 56 5 6625 



$7.84 Answer. $7.84 $g.43f Ans. $8.43,75 

3. Multipjiy 62 J cents by 16. 4. Multiply ^ cents by 18. 
62i cepts = .625 decimals. 683 centa=G875 dec. of $1. 

4 16 8 18 



2.50 3750' 4.12* 55000 

4 625 3 6875 



$10.00 Ans. $10,000 $12.37^ An8.$12.375m.=12.37i 
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ft. Multiply 
O^ Multiply 
7^ Multiply 

8. Multiply 

9. Multiply 

10. Multiply 

11. Multiply 

12. Multiply 

13. Multiply 

14. Multiply 

15. Multiply 

16. Multiply 

17. Multiply 

18. Multiply 

19. Multiply 

20. Multiply 

21. Multiply 
82. Multiply 

23. Multiply 

24. Multiply 

25. Multiply 

26. Multiply 
37. Multiply 
28. Multiply' 



.75 cents by 20. 
.66^ cents by 24. 
.81 1 cents by 25. 
.83;^ cents by 27. 
.874 cents by 29. 
.91 1 cents by 30. 
.93| cents by 32. 
.06j cents by 36. 
.03^ cents by 42. 
.12| cents by 48. 
AG} cents by 54. 
.181 cents by 56. 
.25 cents by 60. 
.31 1 cents by 64. 
.36 cents by 66, 
.374 cents by 70. 
.56| cents by 72. 
.58^ cents by 84. 
.62i cents by 96. 
.75 cents by 103. 
.81^ cents by 120: 
.83| cents by 121. 
.87f cents* by 1.32. 
.93| cents by 144. 



Answer, 15 dollars. 

Answer, 16 dollars. 

Answer, $20.31} cents. 

Answer, $22.50 cents. 

Answer, $24.50 cents. 

Answer, $27.50 cents. 

Answer, $30. 

Answer, $2.25 cents. 

Answer, $3.50 cents. 

Answer, $6.00. 

Answer, $9.00. 

Answer, $10.50 cen^ 

Answer, $15.00. 

Answer, $*^.00. 

Answer, $23.76 cents. 

Answer, $26.25 cents. 

Answer, $40.50 cents. 

Answer, $49.00. 

Answer, $60;00. 

Answer, $BI.OO. 

Answer, $97.50. 
Answer, $100.83^ cents. 
Answer, $115^50 cents. - 
Answer, $135. 



Examples 



With Dollars, Cents, &d. 



1." Multiply 

2. Multiply 

3. Multiply 

4. Multiply 
6. Multiply 

6. Multiply 

7. Multiply 

8. Multiply 
9: Multiply 

10. Multiply 
It. Multiply 
12. Multiply 



$ c. 

2.18f by 21. 

3.25 by 22. 

4.37i by 35. 

5.4l| by 44. 

6,56| by a3. 
. 7.62i by 77. 

8.66| by 80. 

9.874 by 88. 

33.33| by 33. 

53.62V by 64. 

333..33J by 99. 

234.37 ii by 144. 



Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answ^, 
Answer, 
Answer^ 
Ai^swcr, 
Aiiswer, 
Answer, 



$ c. 

71.50. 
153.12^ 

238." 

413. 

587.1 

693.^. 

869.00. 

1100.00. 

362i.00. 

33000.00. 

33750.00. 




Cask 3. 

When the multiplier exceeds 12, and is not the exact 'product of 
•(ftne two numbers in the multip^cation table* 

•4 



43 
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Rule. 

1. Chooae two numbers that will prodoce the nearMt product tp 
the given multiplier, and proceed with them, as in case the second ; 
then add or subtract for the deficiency or excess. 

2. If the sum given to be multiplied be dollars and cents only, 
or dollars, cents, mills, &c., proceed by multiplication of decimate. 

Examples. 

i. Multiply 13| cents by 13. The- same by decimals. 

1$ Vli cents r=c.l28 decimals: 

-= — 13 

deduct 1.50 by 13 —.^ 

Add 13^ for deficiency. Answer^ 1.62,5 > • ^ . 

— — ^ c. m» y 
AoAwer, $1.02^ cents. 



% Multiply 16| cents by 17 

"IS 
4 

aLoo 

189 added. 



The same by decimals. 
.1875 decimala of a dollar: 
17 



$3.18,75 answer, as before. 



€, 



Answer, $3.18f cents. 



3. Multiply 31| by 19 decimally. 
.8125 decimals. 
19 

$5.93,75 



4. Multiply 2 dols. 37^ cts. by 31. 
- $2,371 

8 



Another way. 
$2.37i 
10 



23.75 
3 



Product 76.00 by 32 

Subtract^J^forthe excess of 31 product71.25by 30 
$73.62| cents answer. 



TJwA^^amc by decimals. 
$2,375 
31 



Add 2.37ifor the deficiency 
$73.62^ cents, as before* 

N. B. By cdmparing the pre* 
-eeding examples, the student must 
\e convinced in favor of the de- 
— — cimal method of calculation, both 

$73,625 answer as; before, for conciseness and perspicuity. 



2375 
7125 



•«^ 



•«M««4hii 



i^iwi* 



iF^^^m^ 



student's guide. 



9f Multiply 
6- Multiply 
7i Multiply 

8. Multiply 

9. Multiply 

10. Multiply 

11. Multiply 

12. Multiply 

13. Multiply 

14. Multiply 

15. Multiply 
16y Multiply 
17:M]ultiply 



.Scents by 23. 
.375 mills by 26. 
45 cents by 29. 
.50 cents by 34. 
.56^ cents by 37. 
.62^ cents by 39. 
•8 1| cents by 41. 
.87^ cents by 43. 
$1,931 cents by 4& 
$2.12|centsby47. 
$3.25 cents by 51. 
$4^35.cents by 52. 
$5.62^ cents by 53. 



Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
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$5.76 cents. 
$9.75 cents. 
$13.05 cents. 
$17.00. 
$20.81^ cents. 
$24.37 j^ cents. 
$33.3l| cents. 
$37.02| cents. 
$89.12^ centf. 
$99.87| cents. 
$165.75 cents> 
$226.20 cents. 
$286.12^ cents. 



Case 4. 
Wifaen tliere is a fraction, as ^, §, |, &c. in the multiplief. 

• Rule. 

1. Multiply the given sum by the whole number only; then add 
i> f) ^r i, of the given sum. to that product, and the sum thence 
arising will be the answer. Or, 

2. Multiply the given mm by the top figure of the fraction? and 
divide the product by the lower one— add the quotient to the pro- 
duct by the whole number, and the sum thence arising will be tiie 
answer. 

Examples. 

1, Multiply 24 dels. 60 cts. by 5^. 2. Mult. $44.45 c* .6 mills by 64^ 

$ C. $ C. 01. 

2)24.60 4)44.45,6 

5 6 



123.00 

Add 12.30=^ the ^ven sum* 



$135.30 cents, answer. 



266.73,6 
Add 11.11,4;=^ the given sni(|. 

$277.85,0 m. answer. 



3: Mult. $12^ cts. 9 millsby 4^« 4. Mult..7 dols.il5ets. hf 4^ 

«• Cm m. a c. 

^12.36,9 2)7.26 

4 4 



49.47,6 
Add 4. 12,3=) given sunk 

$53.59,9 m. answer*. 



29.00 
2) 3.62j^3i}tlie||;iwB4ain) >^ 
1.81i=»i«he«iTOi'suin5 -«■*• 

$34,431 cents, answer. 



44 



Tnx AMSniCAK- 



ft. Mttlt. S doli«64 cenUrbjr ISg. 6. Malt. 8 dols. 25 ets. bj it} 

$ c, t f . • 

1)2.54 8.25 8.25 

15 11 3 



i 



39.10 

84§=s| thegiv'nsua >. _« . 
ssthesame ) 



33.79^ cents, answer. 



90.75 5)24.75 

4.95s} added. 

4.95 

$95.70 answer. 



7. Multiply 7 dols. and g by 12. 

f 12x6^8=7!56 

12 

84 
7.00=:| added. 

#91.50 cents, answer. 



8. Multiply 10 dols. by 6}. 



$ I0x6e=60 c. 
10 X 7-7-8= 8.75 



$83.75 oenta, ant. 



Case 5. ' 

lY.lien tli^ muHiplier exceeds the. prodiiJ^t of any two mimben irt-^ 
the multiplication table; 

Rule. 

Multiply decimally, or chanje the factors and proceed by one of 
the foregoing cases. 

Examples. 

1. Multiply .06| by 378. . The factors changed. 

.0^ cts. =: .0523 de sim als of a dollar. 4)378 

378 06^ 



5000 
4 375 
18 75 



$ c. 



$23.6250=23.62^ answer. 



S268 
94.6 

Anawer 23.62,5 
$ c. m. 



$ c. 

2. Multiply 0.12 J by 178. 

3. Multiply 0.161 by 214. 

4. Multiply 1.25 by 325. 
fiu. Multiply 2.37^ by 416. 

6. Multiply 3.50 by 5^)2. 

7. Multiply 4.62} by 678. 
& MultiEly ^-33^ by 333. 



Answer, 
Answer, 
Answer, 
Answer, 
Antwer,^ 
Answer, 
A«iWtri 



$ c. 

22.00 

45.75 

406.25 

988.00^ 

1862.00 

3135.75 
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Appli-cation. $ e. 

1. What will 9 oraages cost, at 12J cents a piece? Ans. 1.12^ 

2. What will 10 lbs. ofsugar cost, at 16*5 cts. per lb.? Ans. 1.66§ 
8. What will 11 gdlans of molasses cost, at 37^ cts. 

per gallon? Ans. 4.12^ 

4. What will 12 bushels of rye cost, at 62^018. per 

bushel ? Ans. 7.5Q 

5. What will 13 yards of velvet cost, at 75 cts. per 

yard ? * Ans. 9.76' 

6. What will 14 lbs. of coffee cost, at 18^ cts. per 

pound ? Ans. 2.62^ 

7. What will 15 lb3* of sugar cost, at 25 cts. per 

pound ? Ans. 3.75 

8. What will 16 yards of satin cost, at 98f cts. per 

yard? Ans. 15.00 

9. What will 17 yards of muslin cost, at $1.25 cts. 

per yard? Ans. 21.25^. 

10. What will 18 bushels of corn cost, at 56 cts. per 

bushel? Ans. lb.l2i 

11. What will 19 yards of cloth cost, at $2. 37^ cts. 

per yard? , Ans. 45. 12^ 

12. What will 20 yards of fine linen cost, at $1.12^ 

cents per yard ? Ans. 22.50 

13. What will 21 yds^of calico cost, at 66f cts. |>er 

yard? Ans. 14.00^ 

14. What will 22 skeins of sewing silk cost, at .06^ 

cents per skein ? Ans. 1.37^ 

15. What will 23 hanks of thread cost, at .08^ cts. 

per hank? Ans. 1*91^ 

16. What will 24 gallons of wine cost, at $1.62^ 

cents per gallon ? Ans. 39.00 

17. What will 25 gallons of cider cost, at 18| cts. 

per gallon ? Ans. 4.68| 

18. What will 26 lbs. of iron cost, at .07Jcts. per lb. ? Ans. 1.95 

19. What will 27 lbs. of steel cost, at 27J cts. per lb. ? Ans. 7.42J 

20. What will 28 lbs. of loaf sugar cost, at 22J cts. 

per pound ? Ans. 6.30 

21. What will 642 pipes cost, at 5 mills each ? Ans. 3.21 
2JJ. What will 48 yards of ferret cost, at .06J cents 

per yard ? Ans. 3.00 

23. What will 74 yards of tape cost, at .07 cts. per 

yard? Ans.' 5.18 

24. What will 64 yards of cambric cost, at $ 1 .45 cts« 

per yard. Ans. 92.80 

25. What will 87 barrels of corn cost, at 2.56^ per 

barrel ? " Aua. 2aa.V^ 
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2S. Whit will 49 lbs. of coffee cost, at 16 cents per 

pound? Aha. 7.81 

ST. What will 341 pair of shoes cost, at $145 cts. 

per pair ? Ans. 494.45 

33. Whit will 214 pair of stockinjs cost, at $2.04 

cents per pair ? Ans. 436.56 

29. What will 36 yards of coating cost, at $3.00 cts* 

7 mills per yard ? Ans. 108.00,2 m. 

30. Whafwill317yardsoivekeretco6t,at$2.12cts. 

5 mills per yard ? Ans. 673.62,5 m. 



DIVISION OP FEDERAL MONEY. 

Rule. 

1. Division of Federal Money is performed, in all respects, like 
division of decimals. 

2. When you hive pointed ofTth? decimals in the quotient ac- 
cording to the rule given in division of decimals, the two first figures 
on the right hand of the decimal point will be cents, the next one 
mills, and the rest decimal parts of a milL 

3. If there should be a fraction of a cent in the given sum, in- 
stead of the mills, &c., as ^, §, f, &c., continue the operation, as 
above directed, till two decimal figures are obtained in the quotient 
for the cents ; then multiply the remainder (if any) by the lower 
figure of the given fraction, and add the upper one to the product; 
divide that dum by the same divisor, and the quotient will be so 
many parts of a cent» according to the figure you multiplied by, 
which must be annexed to the cents in order to complete the answer. 

Examples. 

1. Divide 21 dols. 12) cts. by 13. 2. Divide 3 dols. 56^ cts. by 19. 
13)21. 12i(1.6-2i answer, 19)3.56J(0.18| answer. 

13 " 19 



W 5 



81 

^ 16:8 



166 



14 

4 



6 

2 ' I9)57(; of a cent 



13)13(^ cent. 
13 



57 



'i 



arvDENT * oni»K. 
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8. Divide 70 dollars by 21. 


4. 


Divide 603 dollars by 46. 




21)70.00(:).33i answer. 




48)603.01)(12.66i unswer. 




' 63 




48 






70 




123 






63 




96 
270 


4 




70 




240 






63 










i— . 




300 






7 




288 






3 




li 


1 




21)21(^ofacciit. 




4 


y 




21 




48)48(ioraceiit 




^■^■M 




48 






00 











A short incth3d. 




Another war* 




7)70.01) 




6)603.00 




' 3)10.00 




8)100.50 




$3.33^ gnawer. 




$12.56^ answer. 




$ r. m. 


$ 


0. m. 


$ C. Ilk 


«. 


2)4321.18,75 6. 8)1754.76,0 


7- 3)293.81^ 


Aim 


• •••• •• ••• 








^^U V 


# V 4 






8.^ 


$ r. m. i c. m, 

0-315.62,5 9. 9)'3888.5(),25 


10 


. 4)2092.60 


11. 7)Q^mfi 


Aos 

4 


'•••'••*• ••••.•■ 






' H 




$ r. 






$ e. 


12. 


Divide 40-2.50 by 6. 






Answer, 67.08j^ 


13. 


Divide 198.62 J by 7. 






Answer, 28.37^ 


14. 


Divide 206.(i6| by 8. 






Answer, 33.33j^ 


15. 


Divide 300.00 by 9. 






Answer, 33.33j^ 
Answer, 00.08^ 


16. 


Divide 0»0.91§by 11. 


« 




17. 


Divide 0.75 by 12. 






Answer, 0.06: ; 


18. 


Divide 8.43J by 15, 






Answer, 0.56; ; 


19. 


Divide lO.O:) by 16. 






Answer, 0.62; > 


80. 


Divide 12.37iby 18. 






Answer, 0.68| 


21. 


Divide 16.01)^ \>y 21. 






kw^^^^, ^S«^ 


^f^09 


Divide 30.09 by 32. 






kiiW^i. ^S^\ 
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Application. $ c; 

1. If 9 cocoa-nuts cost $1.12^ cts. what will 1 cost? Ans. 0.12^ 
3. If 10 lbs. of sugar cost $1.66} cts. what will 1 lb. 

come to ? • Ans. (KI6| 

3. If 11 yards of gingham cost $4.56^ cts. what will 

1 yard come to ? Ans. 0.41} 

4. If 12 bushels of rye cost $7.50 cents, wjiat will I 

bushel cost? Ans. 0.62} 

6. If 15 lbs. of sugar cost $3.75 c. what will 1 lb. cost ? Ans. 0^25 

6. If 17 yards of muslin cost $21.25 cents, what will 

1 yard cost ? Ans. 1.25 

7. If 24 gallons of wine cost $39, what will 1 cost? Ahs. 1.62} 

8. If 25 gallons of cider cost $4.66$ cents, what will 

1 gallon cost? Ans. 0.18} 

9. If 64 yards of cambric cost $92.80 cents, what will 

1 yard cost ? Ans. 1.45 

10. If 87 banels of corn cost $223.15} cents, what will 

1 barrel cost ? Ans. S^.56} 

11. If 317 yards of relveret cost $673,62} cents, what 

will 1 yard cost ? Ans. 2.12} 

12. If 532 sacks of salt cost $1662, what will 1 cost ? Ans« 3.50 



COMPOUND ADDITION. 

Compound Addition is the adding of several s^ms or quantities 
of different denominations into one total sum or qu;intity. 

General Rule. 

1. JPlace the sums or quantities so that those of the same d'd^ 
jnomination may stand directly under each other. 

2.. Begin at the right hand and add up the first columip^^ivide 
ihe amount by as many of the same denomination as will mak6 1 
of the next greater. 

3. Set down the remainder (if any) under the said column, and 
^dd the quotient to the next column. 

4. Continue the process to the last column, and set down the 
whole amount. 



I. OF STERLING MONEY. 

The denominations of Sterling Money, are— 

4 farthings (frs,) make 1 penny, d. 
12 pence make 1 shilling. «. 

20 shillings make 1 pound. £. 
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Examples. 












SO 


13 4 




90 


13 4 


30 


13 4 


10 


20 


124 


£ 
7 


13 


T 


£ 
3 


19 


llf 


£ : 

9 16 


d,art, 

7i 


£ 
371 


10 


"4 


6 


14 


B^ 


2 


16 


m 


8 16 


64 


60 


19 


u 


8 


16 


9f 


3 


6 


19 


7 14 


65f 


9 


00 


«. 


9 


18 


4^ 


1 


10 


7* 


6 13 


4. 





1& 


9. 


1 


7 


2i 


9 


10 


9* 


5 12 


04 





18 


n 


1 


3 


l| 


1 


17 


'4 


4 11 







00 


104 


6 





2. 


4 


16 


3 10 


BS 


9 


18 


00 


t 


1 


m 


3 


17 


6. 


2 9 


1. 





16 


8i 



43 16 101 31 17 6. 49 3 7. 
36 2 3^ 27 17 6i 39 6 llf 
43~18 101 31 17 5. 49 3 7. 



464 


00 


6« 


82. 


09 


7i 


464 


00 


6? 



£ 


t. 


d.qrs, 


99 


19 


llf 


88 


18 


84 


77 


17 


71 


66 


16 


61 


66 


16 


4. 


44 


00 


• • 


3 


00 


44 





19 


6. 



£ s. d, qrs, 

123 07 04i 

321 09 07i 

9 00 00^ 

13 06. 

d 16 10^ 

& 10 00 . 

6 00 00. 

D 00 10^ 



£ 1. </. qr$, 

676 18 IIM 

954 19 ll| 

321 17 10^ 

100 pO 00. 

000 00 7J 

000 00 4^ 

009 01 6"! 

'300 00 U 



9 19 

19 10 

267 16 

374 13 

67 12 

8 II 

19 

00 



11? 

74 

94 

t 

3. 

6. 

lOJ 



II. OF TROY WEIGHT. 

The denominations of Troy Weight are--^- 

^ grains (grs.) make 1 pennyweight, dwt. or pwt. 
20 pennyweights make 1 ounce. oz. 

12 ounces make 1 pound. , lb. 

Troy Weight is used for weighing jewels, gold, silver, pearls, 
diamonds, electuaries, liquors, and all other things which are not 
subject to gross weight. 

Examples. 



JO 



12 20 24 



Utt. 


OZ. 


Aat. 


•jr». 


Ibt. 


OZ. 


dwt. 


m. 


lb$. 


OZ, 


dwt. 


Mrs, 


19 


11 


19 


23 


14 


10 


11 


18 


19 


11 


19 


23 


66 


10 


18 


22 


11 


11 


10 


20' 


18 


10 


18 


22 


74 


9 


17 


21 


6 


6 


4 


22 


00 


00 


18 


16 


32 


8 


16 


20 


1 


8 


18 


23 


16 


00 


00 


20 


67 


7 


16 


19 


4 


7 


19 


18 


00 


10 


00 


12 


18 


6 


14 


18 


9 


8 


12 


20 


08 


00 


oo 


00 












, 










- . 
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DiRxcnoN.^^1. Add up the column of ffraiiu as m Simple Ad» 
dition uid diride the -sum by 24, (because xi grains make 1 pennjr- 
weight)-«^set dowi^ the remainder (if any) under the column of gruni 
aad add the quotient to the column of pennyweights. 

2. Add up the pennyweights in like manner and divide the sum 
bjr 20, (because 20 dwts. make 1 ounce)*— set down the remainder 
(if any) under the column of pwts. and add the quotient to the col- 
umn or ounces. 

3. Add up the ou^ices in the same manner and divide the sum by 
12, (because 12 oz. make 1 pound, Troy Weight)-^set down the 
remainder (if any) under the column of oz. and add the quotient 
to the column of pounds. 

4. Add up the pounds as before directed, and set down the whole 
amount. 

6. Cut off the top line, as in Simple Addition, and find the amount 
of the rest ; then, if this last amount and the top line when added 
together produce a sum equal to the whole amount of the severd 
quantities, the operation is right. 



111. OF AVOIRDUPOIS WEIGHT. 

. The denominations of Avoirdupois Weight are — 

16 drams (dr.) make 1 ounce. oz. 

16 ounces make 1 pound>i lb. 

28 pounds make 1 quarter. qr. 

4 quarters, (or 112 lbs.) make 1 hundred weight, cwt. 

20 hundred weight make ' 1 ton. T. 

Avoirdupois ^Weight is used for weighing cotton, hemp, flax> 
leather, iron, steel, tobacco, sug^r, coffee, and all other articlesof 
merchandize, which are of a coarse and drossy nature, and there«> 
fore subject to gross weight. 

Examples. 

20 4 28 16 16 _ 20 4 28 16 16. 

7*. cwt. frt. lb, oi«. dn, T, ew$, qrt, ib, om. dn 



7 


19 


3 


27 


15 


15 


6 


10 


2 


20 


12 


14 


5 


7 


1 


19 


13 


13 


4 


6 


3 


26 


14 


12 


3 


18 


2 


25 


11 


11 


1 


17 


1 


24 


10 


10 


1 


16 


3 


23 


9 


9 


9 


12 


2 


18 


8 


6 



86 


19 


1 


27 


6 


2 


95 


18 


3 


26 


15 


15 


00 


17 


3 


25 


14 


14 


00 


00 


2 


24 


13 


13 






1 


87 


14 


1« 








20 


12 


12 


9 


18 


3 


4 


00 


00 


2 


16 


1 





00 


15 



l>rxrcT70itf.— 1. Add up the cohimn of drams, as in Simple Ad- 
Won, and divide the sum by 16, (Vifecauae 16 dsft.mite loi^.y-^At 
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the remainder under the column of drams, and ad'd the quotient to 
the ounces. 2. Add up the ounces and divide the sum by 16, (be- 
cause 16 ozs. make 1 lb.\ Avoirdupois Weight)— Hset the remaind- 
er under the ounces and add the quotient to the pounds. 3. Add 
up the pounds and divide the sum by 28, (because 28 lbs. make 1 qr. 
of a cwt.) — set the remainder under the pounds and add the quo- 
tient tp the quarters. 4. Add up the quarters and divide the sum 
by 4, (because 4 qrs. make 1 cwt.)— -set the remainder under the 
quarters, and add the quotient to the hundreds weight. 5. Add up 
the hundreds weight and divide the sum by 20, (because 20 cwt. 
make 1 ton)-— set the remainder under the hundreds weight and add 
the quotient to the tons. 6. Add up the tons and set down the 
total sum. 7. Prov^ the operation bv the rule given under Simple 
Addition, and also under Troy Weignt. 



IV. OP APOTHECARIES WEIGHT. 
The denominations of Apothecaries W^ht are^— 
20 grains (gr.) make I acmple. 3 ^' ^^' 
3 scruples ma^e 1 drachm. % or dr.. 

8 drachms make 1 ounce. ^ oroz. 

12 ounces make 1 pound. £ or lb. 

Apothecaries use this weight in compounding their medicine, but 
buy and sell their drugs by Avoirdupois Weight. * 

Examples. 

10 12 8 8 20 

5^39 g^* 5 B 5 3 g^- Direction.— 1. Add 

19 11 7 2 19 56 7 3 1 18 up the column of grs. 

18 W 6 1 18 71 11 7 2 19 and divide the sum by 

41 9 5 2 IT 36 10 6 2 17 20, (because 20 grains 

10 8 4 2 16 63 6 7 1 16 make 1 scruple)— set 

9 7 3 1 14 74 10 4 2 19 the remainder under 

8 10 2 1 15 19 4 3 2 18 the grains and add the 

6 9 7 2 13 67 7 2 1 14 quotient to the scru-^ 

56 6 6 2 12 41 6 6 1 12 pies. 2. Add up the 

152 9 5 1 11 10 7 6 2 16 scrupleaanddividethe 

I • ■ ■ - ' I . sum by 3, (because 3 

scruples make 1 dr.)— - 

I I ' ■ ■■ * ■■■ ■ set the remainder un- 



der the scruples, and add the quotient to the drachms. 3. Add up 
tbedr9« and divide the sum by 8, (because 8 drachms make 1 ounce, 
set the remainder under the drs. and add the quotient to the ounces. 
4« Add the ounces and divide the sum by 1^, Qd%CAi\9A^ "V^ ^>»vt;^% 
make 1 Ih A^othecama. Weight)r^^^t til^ iemii\A«i\«v^^^ w^ 
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ceSj and add the quotient to the pounds* 5.. Add the pounds auA 
set down the whole amount. 



y. OF WOOL WEIGHT. 

The > denominations of Wool Weight are— 

7 pounds Hb.)^ make 1 clove, clo. 

2 cloves, or 14 lb. make 1 stone, st. 

2' stones make I tod. to. 

6 J tods, or 182 lbs. make V wey. w. 

2 weys, or 364 lbs. make 1 sack. sa. 

12 sQ,cks make 1 hst. la. 

Wool Weight is supplemental to Avoirdupois Weight, and is^ 
used for weighing wool and cotton in the large factories of Europe, 
and probably may be introduced into our American factories. 

Examples. * 

^ ^ ,*/ 5L ? Ja 'TV ? ? il I>IRECTION.-Whcn 
Jja, t(MC. to. tod. slo, cUf, lb. Tods, sto, clo. lb,. , ^ i • • i 

44 11 1 6 116 .20 1 1 6 you have to dmde 

37 10- 1 4i 1 1 4 » t 1 5 *>3[ ^h which may 

67 912*113 49 114 sometimes occur— 
28 6 1 6 1. 1 6 68 1 1 3 y/>" n^"«* multiply 
16 5 1 3} 1 1 4 37 1 1 6 the total sum of the 

68 10 1 3J 1 1 6 41 1 tods by 2,and divide 
42 9 1 4J 1 1 4 00 1 1 6 the result by 13, (be- 
24 812115 10 104 cause 13 half tods 

_-_— ._«.,-«-«-.-^_^__« make 1 whole tod>). 

332; 3 . ^ 0. 1 3 then set down half. 

, rr^ -, — r— I — the remainder un-. 

287 3 1 4 der the tods, and 

1 1 — rr-, 1 . add the quotient to. 

;]32 3 0.^013 the weys. 

VI. OF CLOTH MEASURE. 

The denominations of Clqth Measure are— 

2| inches (in.) make 1 nail. na. 

4 nails, or 9 inches make I quarter of a yard. qr. 

4 quarters make 1 yard. yd. 

5 quarters make 1 English ell. £. E. 
3 quarters make 1 Flemish oil. F. £. 

6 quarters make 1 French ell. Fr. E. 

NiOTi5 1. — The yard is used for measuring all sorts of woollen ami- 
cotton goods, wrought silks^ linen, tape gartering, &c. 

Note 2. — ^The English ell was formerly used for measuring a par-, 
^^cular Icind of linen called' Holland, 



0tiu>snt'a ouidi. 5£L 

KoTE 3.— *The Flemish ell is used in measuring tapestry. 

Note 4. — The yard is now commonly used'.in all cases. 

Examples. 

44 49 54 5» 

ydi, orsi na* yda» an, in, B. E. grs» na, £. E, qrs. m. 

67 3 3 61 3 8 77 4 3 70 4 8 

6832 40 27 6632 12 37 

71 3 3 30 3 6 37 2 ,3 39 4 8 

67 2 2 6024 6832 3647 



3 9 3 4 6 9 6 4 

P,E, an, in, F, E, ors, tuu Fr, E, on, in, Pr, E, 9n, no. 

18 28 31 23 67 57 3963 

3927^ 16 13 3848 9322 

6708 61 2a 69 57 14 51 

28 2 6 69 1 3 26 4 6 42 4 1 



VII. OF DRY MEASURE. 

The denominations of Dry Measure are— 

2 pints (P^^O make 1 quart. qt^, 

4 quarts make 1 gallon. ga. 

2 gallons make 1 peck. pk. 

4 pecks make 1 bushel. bu. 

5 bushels make, 1 barrel. bl. 
4 budhels make 1 coonti. coo. 
2 cooms, or 8 bushels, make 1 quarter, qr. 

4 quarters make 1 chaldron, ch. 

5 quarters^ make 1 wey. w. 
2 weys make 1 last. la. 

'Note. — A chaldron of coals is 36 bushels. 

Dry Measure is used to measure corn, wheat, rye, oats, potatoes, 
beans, peas, timothy seeds, clover seeds, salt, sand,, coals, and al' 
other dry articles. 

The standard bushel is 18^ inches wide, and. 8 inches deep. 

A gallon of dry measure contains ^268^ solid inches, and a bush? 
el 2150| solid inches. 

EXAMFLBS^. 
4 2 4 4 2 4 2 



tk. 


r 


COO, 


tm, pks, ga. 


ots, pts. 


9 




3 3 1 


3 1 


8 


2 




2 2 1 


2 1 


7 


1 




1 1 1 


1 1 


6 


1 




1 1 1 


1 1 


9 


? 


\ 1 


3^ 3 1 


3 1 






\ 







bit. 

46 


5 

bu. 

4 


4 2 
pks. e : 

3 I 


4 i 
als.ptt. 

3 I 


46 


2 


2 1 


2 1 


27 


4 


3 1 


3 1 


68 


3 


2 I 


3 1 


67 


1 


3 ' 


2 1 



•5 
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yill. OP WINCHESTER MEASURE: 
The denominations of Winchester Measure 



2 pints (pts.) make 

3 quarts make 
2 pottles make 

8 gallons make 

9 gallons make 
2 firkins make 
2 kilderkins make 



are- 
quart, qt. < 
pottle. pot. 

gallon^ ga. 

rkin of ale. fir. 
firkin of beer. fir. 
kilderkin. kil. 
barrel. bl. 

hogshead. hhd. 



H bis., or64gal6v make 
Winchester Measure is used in measuring ale, beer, cider, perry 
metheglin, vinegar, Sec. 

Examples. . 



kis. 

28 
37 
91 
12 
10 
13 



kU, fir. 
1 1 



1 
1 
1 
1 
1 



1 
1 
1 
1 
1 



6 
6 
4 
3 
2 



T 
1 
1 
1 

V 

I 



f 

1 
1 
1 
I 
1 



f 

1 
1 
1 
1 
1 



hU. kil, Jr. gal. pot, qti.ftt. 



& 

9 
9 
8 
9 
6 



1 
1 
1 
1 
1 
1 



1 
1 
1 
1 
1 
1 



8 
7 
6 
8 
6 
6 



1 
1 
1 
1 
1 
1 



1 
1 
1 
1 
I 
1 



1 
1 
1 
1 
1 
1 



IX, OF WINE MEASURE. 
The denominations of Wine Measure 



4 

4 
5 



gills 
pints 
quarts 
gallons 
10 gallons 
42 gallons 



(«i-) 



make 
make 
make 
make 
make 
make 



pmt. pt. 

quart. qt. 

gallon. gal. 
half anchor, hf. an. 
anchor. an. 
tierce. tier, 
puncheon, pun. 
hiogshead. hhd. 
pipeor butt. pi. or but. 
tun. tun. 



2 tierces, or. 84 gallons, make 

63 gallons make 

2 hogsheads make 

2 pipes, or butts, . make 

Wine Measure is used in measuring all sorts of strong liquars^ 

as brandy, whiskey, rum, and wine. 

E3B1KPX.SS. 
4. , 



T. 

46 
76 
14 
12 
16 
14 



3 

1: 
1 
1 
I 
1 
1 



S 63 
hhd, gal. 



1 
1 
1 
1 
1 
1 



62 
61 
42 
39 
40 
24 



4 

% 

2 

2 
2 
2 
2 



2 

1 




1 





3 
2 
3 
2 
3 



m 

70 
40 
37 
68 
22 



2 
tier, 

1 



1 



1 





43 4 S 
taL qtt. ft. 



42 
40 
«6 
36 
43 
36 



3 
3 
2 
3 
2 
3 



1 

1 

1 




3 

t 

2 
3 
2 



■mw" 



X. OF LONG MEASURE. 

Thd denominatipni of bang Measure 

' 3* barley corns (b.c.) make 1 inch. iUi. 

^ 4 inches make 1 hand. hd. 

, 1 12 inches make 1 foot. ft. 

. 3 feet make 1 yard. yd. 

'6 feet make 1 fathom. fa. 

5^ yards, or 16j^ feet, ' make I rod,pe1rch,orpole.per.orpo., 

40 poles make 1 furlong. fiir. 

8 furlongs make 1 mile. mi. 

3 miles make 1 league. le. 

SO leagues make 1 degree.. deg. 

^ingHmrS -ake Ideg^e.. d^. or o 

Long Measure is used to measure the distance from one place 
to another, and also to ascertain the true length of any, particular 
thing, without regard to its breadths The hand is used to measure 
horses. -The fathom>is used to measure depths. 

EzAttPLES. 

8 4d » 3 12 3 
mL fitr* JNF. yitwfi, in. he, 

376 7 10 5 2 9 1 
a676 84} 1 82 
182 6 39 ^ 2 10 2 
289 7 24 5 2 11 2 
126 6 10^2} 1 10 1 





ao 


3. 


8 


40 




3 


■ 12 


3 


tltt. 

120 


u. 
19 


ma. 

2- 


fbr. 

7 


^' 


781 


% 


11 


b.e. 

2 


132 


18 


2 


6 


38 


289 


2 


10 


2 


194 


17 


1 


6 


37 


789 


2 


9 


2 


93 


16 


2 


4 


36 


799 


I 


9 


2 


42 


15 


1 


3 


36 


876 


2 


7 


2 


30 


14 


2 


2 


34 

s.„„ 


*JOO 


2 


6 


2 


Ansn 





















Answer 1244 1 16 ^ Q 2 2 



867 2 4 2 SI 



Proof 1244 1 15 2} 2 2 



XI. OF LAND OR SQUARE MEASURE. 

The denominations of {iand Measure are-^ • 

144 square inches (sq. in.) make 1 square foot. H, 

9 square feet make 1 square yard, yd.' 

30^ square yards make 1 square pole. po« 

40 square poles jnak^ 1 square rood. ro. 

4 square roods make 1 acre. A* 

Land Measure is used to measure land and gardeners' work.. 
The first part is used to measure plank, glass, p axeoL^xiX.^^ '^^^•^^- 
iiig, wainsrottinj^ tiling, flooring, roofing, MiA c^erf trfCtiKt ^wbdwoi' 
wion of length and bre^iih only. 



66 





4 


« 


A. 


TO. 


% 


73 


3 


49 


3 


U 


91 


2 


S9 


19 


3 


36 


99 


3 


38 
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Examples.. 




4 


« 


it. 
276 


ro, 

3 


§9 


496 


2 


28 


578 


3 


32 


671 


2 


28 


684 


3 


38 



'h'^ 


9 
ft. 

8 


144 

in. 

143 


1962 


7 


109 


vtm 


6 


lOB 


999 


5 


140 


168 


4 


142 



Add up the column of square inches, as in Simple Addition, and 
divide the sum by 144, (because 144 square inches make 1 square 
foot,) set the remainder under the square inches, and add the quo- 
tient to the square feet; then proceed with the rest according to. 
former directions. 



XII. OF SOLID MEASURE. 

The denominations of Solid Measure are — 

17S8 solid inches make 1 solid foot. 

27 solid feet make 1 solid yard. 

40 solid feet of round timber,or > _ , ■• ^ , , 

80 of hewn timber 5 "^^ 1 ton, or load. 

128 solid feet, that is, 8 in ^ 

length, 4 in width, and''4 > make 1 cord of wK>od. 
in height ) 

Solid Measure is used in measuring all solid bodies, or things 
that have length, breadth, and depth. 

Note. — The wine gallon contains 231 solid inches, and the beer 
gallon 282. A gallon of dry measure contains 268| solid ini^hes, 
and a bushel 2150| ditto. 

Examples. 

40 1728 50 1728 J2B 1728 x 

iH i I ill 3 3 I 3 ^ 



4 39 1727 6-49 1727 427 127 1727 

3 36 68 6 32 1648 376 100 1689 

2 27 578 7 48 1268 ^37 78 987 

3 32^ 1683 3 37 1472 236 99 29 
6 38 1572 6 34 1674 120 126 896 



■i»i»^«*-^»-^^"""».^^^«^ 



8T1H>BNt'8 0UIDB% 



»Tr 



XIII. OF TIME. 

I 

The deDoininfttion8.of Time 



(sec.) 



60' sebonds 
60 ^ninutes 
1M hours 

7 days 

4 weeks 
13 months, 1 

6 hours 
12 calendar months 



^^J'^^^l make 



make 1 minute. min. 

make 1 hour. hr. 

make 1 natural day. da. 

make 1 week. wk. 

make 1 month. mo. 

1 Julian year. yr. 

make 1 common year. 



The number of days in each calendar mon1;h may be designated: 
in the following manner : 

Thirty, days are in September, 
In April, June, and Novembtfr ; 
In all the rest just thirty-one,i 
Except February alone, 
Which has but twenty-eight, in fine, 
Till leap year gives it twenty*nine. 
,Now add them up, and let me hear 
How many days are in the year. 
, As sure as you and I'm alive. 
There's three hundred and sixty-five.. 

N. B. When the year of our Lord can be dividfed" by 4 without * 
a remainder, it iS' leap-year or bissextile ; centurial years excepted. . 











• 




Examples, 














• 


13 


4 


7 


24 


60 


60 




13 


4 


T 


24 


eo 


» 


yr«. 


mo. 


10 


d. 


hrs. 


111. 


tec. 


yrt. 


mo. 


to. 


d. 


hrt. 


m. 


UC. 


33 


12 


3 


6 


23 


59 


59 


9 


6 


1 


2 


10 


30 


30 


82 


10 


3 


5 


20 


49 


66 


8 


12 


3 


6 


10 


16 


47 


63 


n 


2 


4 


19 


54 


52 


9 


11 


2 


5 


6 


24 


50 


47 


9. 


2 


3 


18 


50 


46 


4 


10 


3 


4 


20 


29 


69 


96 


8 


1 


2 


16 


30 


48 


3 


9 


1 


1 


,14 


40 


46 


37 








4 


00 


00 


50 


9 











20 


00 


28 


00 





1 





20 


00 


10 


6 











00 


40 


50 


44 





3 





00 


11 


00 


1 


10 


3 


6 


15 


00 

K 


45 


/' 



Add up the column of seconds as in Simple Addition and divide 
the total sum by 60, (because 60 seconds make 1 minute) — set the 
remainder under the seconds and add the quotient to the column of 
minutes — proceed on adding up the several columns and dividing 
their respective sums by the numbers placed w«i e^Q,\v ^^xsccKii^^^ 
yov arrive at the last; then set dawn the vr1:vo\Q s\«ft.l^\*^^^'^^ ^vi^^'^^- 
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XIV. OP MOTION OR CTRCLE MEASURE. 

The denominations of Motion (in "the heavenly bodies) are—* 
60 seconds ("^ make 1 prime, or minute. ' 
60 minutes M make 1 degree. ^ 

30 degrees (^S make 1 sign. si. 

12 signs (si) , make 1 complete circle. 

The zodiac is a great circle of the sphere, or globe, containing 
the 12 following signs, through which the sun is supposed to pass 
once in eve^ solar year. 

THE NAMB8 OF THE 12 SI0N8 OF TBS ZODIAC. 

The Skn enters 
Aries, «p March 20th. 



Libra, s&s September 82nd. 

« 

Scorpio, ill October 22nd. 

Sagitarius, \ NOTember 2l8t. 

Capricorn, vj December 21st. 

Aquarius, ^ January 19th. 



Taurus, y April 19th. 

Gemini, JJT May 20th., 

Cancer, '^ June 21st 

Leo, ^ July 22nd. 

Vi«gOj fjl August 22ndii Pisces, 3^ February IStil.. • 

Motion, or circle measure, is principally used in astronomical 
eomputations^ as eclipses, solar and lunar transits, &e. , 

EXAVPLBS. 

at. o / //' 

1 a» 69 59 

1 24 40 44 

1 21 64 63 

1 10 46 37 

1 12 12 18 

18 44 66 



O / // 

79 29 59 

31 41 46 

81 52 37 

96 59 28 

87 40 45 

99 00 00 



89 59 59 

38 40 48 

79 01 10 
6 



124 
12 

8 



00. 
8 12 
58 



XV. OF DUODECIMALS. 



The denominations of Duodecimals are*- 

12 fourths ^'"0 make 1 third. "' 

12 thirds l'"S make 1 second. '^ 

12 seconds l") make 1 inch. ' or in. 

12 inches ( ' ) make 1 foot. ft. 

Duodecimals are supplemental to Square Measure, and are used 
in measuring all sorts of painting and jpin^ry, glazing and ma^oor 

■ ) 



try, plastering, wainscottiiig, ceiling of rooms, &c. to ii greater de^ 
gree of exactness than that measure will admit of alone. 

BXAVPLXS. 

F. in. ^ '" "" F. in. " '' '"* 

112 11 11 11 11 966 9 8 5 6 

110 10 10 10 10 674 6 1 2 2 

89 9 9 1 1 1272 10 10 10 10 

9 6 4 2 8 5786 11 11 11 11 

8 2 6 4 6 28644 00 00 00 1 

7 7 9 8 9 900 6 4 2 4 

68894 65 4 200 

3 10 11 11 9 9 2 10 1 



AlPFLICATlOK. 

1. Bought a horse for 18i^, a saddle for 3£ 186. lOJd., abridle for 
19s. 6d., a cow for A£ lOs. 3d., a quantity of hay for 6iS, and a 
-quantity of com for 12£ 138. 7^. How much did the whole cost } 

Ans. 4&£ 2s. Sd. 

2. A store keeper opened his store on Monday and received 12£, 
oh Tuesday he took in 20^ 17s. 3d. |qrs., on Wednesday 10s. 8(k 

' ^, on Thursday 7£ and 6d., on Friday, pnly 7^d., and on Saturday 
ne sold goods to the amount of 30iS and 4^. How much money 
'did he receive in the whole week ? Ans. 70i8 9b. 6d. 

3. A Johannes weighs 18 pennyweights, a half Johannes 9 pwts., 
a doubloon 16 pwts. 21 grs., a moidore 6 pwts. 18 grs., an English 

• guinea 5 pwts. 6 grs., a French guinea 5 pwts. 5 grs. a Spanish pis- 
tole 4 pwts. 6 grs., and a French pistole 4 pwts. 4 grs. How much 
do they all weigh together ? Ans. 3 oz. 9 |>wts. 12 grs. 

4. A grocer sold 5 cwt. 3 qrs. 25 lbs. of tobacco, 2 cwt. 2 qrs. 
18 lbs. of brown sugar, 1 cwt. 2 qts. 19 Ibs« of whitie sugar, aquan** 
tity of raisins weighing 3 qrs. 13 lbs. 12 oz., and a parcel of tea 
weighing 1 qr. 18 lbs. 7 ozs. How much did the whole weigh to« 
gether ? Ans. 11 cwt. 2 qrs. 10 lbs. 3 oz. 

5. An apoihecary compounded several parcels of medicines, the* 
first weighed 2 lbs. 10 oz. 6 drs. 2 so. l5 grsv ; the 2d, 11 oz. and l8 
grs. : die 3d. 5 oz, Isc. and the 4th. 8 osb^ 7 drs. and 3 grs. How 
^nttch did the whole composition weigh ? 

Ans. 4 lb. 7 oz. 3 drs. 1 sa. l6grs. 

6. A farmer sold 4 tods of wool to one man, to a second man he 
-sold 1 stone and 6 lbs., ton third, 1 wey and 2 tods, and to a fourth, 
} wey and 3 lbs. ? How much did he sell in aD? 

Ans. 1 sack, weys, 6 tods, 1 stone, 1 clo« 21h«. 
V. A linen draper bought 4 pieces oC linen, \3\e \%t* ^^.t^uVt^^^^^ 
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yds. 3 qra. 8 in.; the 2d, 25 yds. and 4 in.; the 3d, 26 yds.S qrs. and (he 
4Ui, 27 yds. 6 inv How much did he buy in all ? Ans. 107 yds. 3 qn. 

8. A distiller bought 50 barrels and 3 quarts of corn from one man, 
of another he bought 20 bis. ^nd 4 bushels, of a third he bought 
66 bis. and 3 pks., and of a fourth 10 bis. I pk. 3 quarts. How much 
did he buy in all ? Ans. 149 bis. bs. p. 1 gal. 2 qts. 

9. A miller had 428 bushels, 3 pecks, I gallon, 3 quarts of 
wheat* in one garner ; 576 bu. 2 p. 1 g. 2 qts. in anofher one ; 294 
l>u. 3 p. 1 g. 2 qts. in a third ; and 99 bu. 3 p. 3 qts. in a fourth. 
How much was there in the said mill ? 

Ans. 1400 bu. 1 pk. 1 g. and 1 qt. 

10. A man sold 4 hogsheads of cider — the 1st held 96 gallons, 3 
quarts, 1 pint ; the 2d, 66 gal. 2 qts. ; the 3d. 120 gallons ; and the 
4th, 76 g. 2 qts. 1 pt. How much did he sell in all ? 

Ans. 364 gallons. 

11. A man started a journey, on Monday morning, and travelled 
90 miles ; on Tuesday he travelled 32 m. 7 fur. 35 po. : on Wed- 
nesday, 36 m. 5 fur. 26 po. ; on Thursday, 37 m. 2 fur. 39 po.; on 
Friday, 26 m. 4 fur., and on Saturday, 25 m. fur. 25 po. How 
far did he travel in all? Ans. 190 miles 5 furlongs. 

12. A man bought several tracts of land — ^the 1st contained 100 
acres ; the 2d) 75 a. 3 r. 20 p. ; the 3d, 50 a. 1 r. 36 p. ; the 4th, 
5 a. 2 r. 13 p. ; au^ the 5th, 15 a. 3 r. 25 p. How much did he 
buy in all .^ Ans. 247 a. 3 r. 16 per. 

13. A tanner bought several loads of bark — th^ 1st contained 127 
solid feet ; the 2d, 100 s. f. ; the 3d, 1 cord ; the 4th, 1 c. 64 s. f.; 
and the 5ih, 1 c. 93 s. f. How much did he buy in all ? Ans. 6 cords. 

14. A joiner having finished .several pieces of work, wishes to 
know the whole content : now, the 1st piece measured, 17 ft. 10 in. 
2 seconds and 1 thd.; the 2d piece, 20 f%. 4 in. and 7 thirds ; the 3d, 
49 ft. 6 in. 8 seconds ; the 4th, four-score feet, 10 in. and 3 thirds ; 
the 5th, 17 ft. and 4 thirds ; the 6th three-score ft. 10 in. and the 
7th, 37 ft. 1 in. and 9 thirds. What is the content in square meas- 
ure ? Ans. 283 feet, 6 inches. 
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COMPOUND SUBTRACTION. 

' Compound Subtraction teaches us how to find the difference be- 
tween any two sums, or quantities, consisting of several denomi- 
'nations. 

Rule. 

1. Place the sums, or quantities, as in Compound Addition, with 
ttie less under the greater ; then begin at the right hand, 'and ^ake 
each separate part in the lower line from the one directly over it, 
and set down the remainder. 
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% But, if any part in the lower line be greater than the upper 
one, take it from as many of the same denomination as will make 
1 of the next greater. 

3. Add the difference ^if any) to the upper number, and set down 
that sum ; then carry 1 to the next part in the lower line, and pro- 
■ceedtrs abtrre directed, till the operation is finished. 

4. Add the difference to the lower line, and that sum will be 
xq.ualto^eupper line if the work is right. 



I. OF STERLING MONEY. 

10 so 12 4 10 20 12 4 

, £ s. d. «rs. £ «. d, an* £ i* d*q. 

From 100 00 0. 399 18 10| 463 1 TJ 

Take 000 00 OJ 243 10 4i 276 6 l| 

Dif. 99 19 11^ ^56 8 6^ 166 15 5| 

Proof 100 00 0. 399 18 lO g 463 1 7^ 

Borrow'dlOOO 00 6 Lent 1012 6 4 J Lent 3 10 6 



;^ 100 10 ^ 

lid at] 



Paid at] ^ 7 Si Received 
seyer^J i203 19 9| at sundry 
times j 109 18 times 
J 279 19 IJ 



J 



461 2 7i 
99 19 10| Received 
} 296 17 9X atsundry 
84 6 4| times 
00 18 6 



19 6 

V 12 9'' 
19 4i 
00« 



J 



Paid in all Received Received 



Due Due Due 

II. OF TROY WEIGHT. 

lb, (it* pwts,^. lb, oz^ fniats, gr, lb, :Ae. jMPfr.^ £r. 

From 41 7 12 18 100 31 11 6 
Take 36 8 6 20 19 9 9 9 11 11 10 10 



"DifFercnce 
ProxJf 



III. OF AVOIRDUPOIS WEIGHT. 

^T, twL qr. lbs, ox, dr. T. HJHoL-af^, tb, mz* dr: 

From 4 13 1 10 3 12 6 % 6 .0 5 1 

Take 2 17 2 27 1 13 5 12 11 

■" • - • ' / 

Difference 

.1 m I II ■ 

Proof 



^^^MA^i^UbH 
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JV. OF APOTHECARIES WEIGHT. 



From 16 761 6 80001 10 
Take 13 6 7 I 12 49 1 1 1 15 



12 1 2 
9 2 5 16 



Difference 



Proof 



V. OF WOOL WEIGHT, 



From 46 4 
Take 29 8 1 



Tods sto. do, lbs. 

11 3 
8 114 



sac, to. t, St. el, Ik, 

6 6 
1 3^ 10 5 



Difference 



Proof 



VI. OF CLOTH MEASURE. 





4 


4 


4 


9 




S 4 


Prom 27 


on. 


no. 


ydt, on. 


m. 


B,E. 


grs, na 








174 


2 


61 





Take 19 


1 


2 


99 1 


8 


51 


4 2 



5 9 

100 
39 3 4 



Difference 



Proof 



Fr, E, gr, na. 

From 100 
Take 89 1 3 



Fr,E. qr, in. 

110 
106 5 6 



Fl, E, qr, na, 

200 
119 2 2 



Fl,E, qr. m. 
1000 

899 7 



Difference 



Proof 



VII. OF DRY MEASURE. 



bl, hu, pk, £, qt, pt. 

From 74 2 2 2 
Take 67 3 3 2 1 

Difference 
Proof 



cKi qr. coo; btu pk, g. ot, pi, 

10 2 2 1 2 
83121131 



VIII. OP WINCHESTER MEASURE. 

A,bti. HL fir, K. pot, at, pt. B.hlu kiU Jff.gal.pot. ^pu. 

From 610 04a00 100 000000 

Take 59013111 97118101 



Difference 

II 1 1 .J... 

Proof 



IX. OF WINE MEASURE. 

T, pi. hhcU eah qt, pt, gi. ptoh tier. f[aL alt, pt, rL 

From 6 0050000 40 40 000 

Take 41160111 38141002 



Difference 
Vtovt 



X. OF LONG MEASURE. 

«f<f . U, mi, fur, po, yds, ft, in, bx. 

From 100 10 1 6 30 1760 

Take 49 16 1 7 38 879 1 5 1 



Difference 
Proof 



Deg, h, mi, fur, po, yds, ft, m. b,c. 

From 251 12 6 32 2J 1 6 1 

Take I99 18 17353|l82 

Difference 

Proof 



XL OF LAIJD or SQUARE MEASURE. 

, A, ro, po. A, ro, po, 8q,yd», ft, m. 

From 1000 1 20 6721 2 6000 127 

Take 799 1 32 4890 3 30 4000 6 143 



Difference 






- 


. 










Proof 








• 


















XII. 


OF SOLID MEASURE, 


>. 


) 




• 


120 


< 

5 




^ < 


• 

1 


3 


•i 


i 


•s 


From 


i 


1^ 


113 


1 
40 


1628 


100 


100 




Take 


115 


38 


1600 


IW 


49 


nw 


«v 




V^)5^ 



64 
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XIIL OF TIME. 



vr*« auK «•• of. hrt, m, tec. 

100 
87 6 1 11 53 54 

Difference 

Proof 



yn, AM. tc7. d, hrs. m. kc. 

1828 10 2 ^ 2 20 30 
1728 4 3 6 5 29 40 



N. B. — The distance of time between any two given dates (ac- 
cording to the calendar) may be easily found by the following 

Rule. 

1. Set the first*date under the last, and subtract it therefrom. 

2. When there are more days in the lower number than the up- 
per one, subtraot them from as many days as mak« the lower months 
(according to the calandar,) and add the difference to the upper 
number of days ; then carry one to the months in the lower date, 
and subtract that sum from the months in the upper one, increased 
by twelve when necessary. 

3. When twelve are added to the months in the upper date, one 
must be added to the years in the lower date before the subtractioo 
is made. i 

4. Begin with January, and number the months 1, 2, 3, 4, &c. ta 
12, inclusive. 

5. When one of the dates is in the old style and the other in the 
new style, eleven days must be taken from the difference. 

Examples. 

1. A bond wa& given on the 20th day of December, 185^, and 
taken up on the lOth day of August, 1830. For what space of 
time must interest be calculated thereon ? 

Yeco's. mo. days, 

1830 8 10 
1825 12 20 

4 7 21 Answer. 

2. General George Washington was born on the ITth day of, 
February, 1732, old style, and died on the 14th day of December^ 
1799, new^tyle. How old was be on the day of his defiinction ? 

?^QQ TS ^* Calculated by new style. 

1799 i-A 14 Years, mo. days. 

1732 2 11 1799 12 14 
1732 2 22 



67 10 



Subtract 



3 
11 



67 9 20 'Answer. 



Answer 67 9 20 
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3. The massacre at Boston by the British troops happened on 
the 5th day of March, 1770, and the battle at Lexington April 19th, 
1775. What space of time passed between those events ? 

Ans. 5 yrs. 1 mo. 14 ds. 

4. General Burgoyne and his army were captured October 17th, 
1777, and Earl Cornwallis and his army on the 19th of October, 
1781. What length of time passed between those events ? 

Ans. 4 yrs. and 2 ds. 

5. The Revolutionary War, between England and America, com- 
menced April 19th, 1775, and a general peace took place on the 
^Xh day of January, 1783. How long did the war continue ? 

Ans. 7 yrs. 9 mo. 1 day. 

6. Land was first discovered in the Western hemisphere by Chris- 
topher Columbus on the 12th day of October, 1492, old style, and 
the independence of the United States declared at Philadalphia on 
the 4th day of July, 1776. What duration of time passed between 
those memorable events ? Ans. 283 yrs. 8 mo. 12 ds. 



XIV. OF MOTION OR CIRCLE MEASURE. 

gi^ Q I If O / // O t If 

From 12 00 00 00 180 40 52 91 00 00 

Take Q 6 6 Q 905054 45 2945 



Answer 
Proof 



From 
Take 


XV. OF DUODECIMALS. 

F. i». " '" '^" F. in. '' '" "" 
172 8 7 10 6 1210 4 6 4 
91 9 8 11 8 918 5 1 4 6 


Ft. in. " '" "" 
2000 10 4 7 
999 11 1 5 9 



Answer 
Proof 



COMPOUND MULTIPLICATIOlf . 

Compound Atultiplication teaches us how to multiply any sum or 
quantity consisting of several denominations, but is principally used 
to find the amount of any given quantity of goods^ when the price ' 
of one article is known. 

Generae Rule. 
Set the multiplier under the lowest denomination q^ ^^ ^^Tst 
sum or quantitj, then multiply, as in ^^o\e uwk^^Wv^ss^ ^viAss 

6» 
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/tli« product by 86 many of the same deaomiaation as wilt make one 
of the next greater; set down the remainder, (if any,) and a^d the 
quotient to the product of the next denomination : proceed on ia 
the same manner till the work is completed. 



EXAMPLES IN STERLING MONEY. 

£ f« d £«.<£. £ «. d. 

MoltiiJr 19 19 112 16 18 H 13 17 8| 

Bj 3 3 4 



* 

Answers 


39 19 


11} 47 


16 4} 


65 10 9. 


Multiply 

By 


S 13 4} 

8 


£ ». rf. 

1 12 3i 

9 


£ : d. 

10 10 lOf 
10 


£ >. d. 

n 12 101 

12 








■ 





EXAMPLES IN WEIGHTS AND MEASURES. ' 

ihi, ox, pusts.gn, T, aot, grs. lb. ozt, drt, lb. or. c&*. «c. gr. 

Multiply 9 11 19 23 2 17 3 27 15 15 3 11 7 2 19 

By 2 3 4 



Multiply 27 3 3 
By 5 



bit, bu. pkt, ga, gts, pta, ars^ 6w. pks. go, gts. pU* £,A. kiL fir. goL po. at. pt. 

9 4 3 13 1 ^ 7 3 13 1 2 117111 

9 10 11 





yds^ an. itr. 

19 3 6 
6 


E. E* on» nOa, 

16 4 3 

7 


E. E» grt* tn. 

16 4 8 
8 



•* • « *« 



B.B.kiLfir.gal.po. gt. pt, T, pi. hhd. gal. gt, fOa, git. Pi. hhd, gaL ats. pts. gil. 

2 118 111 3 11 Ba 3 1 3 2 1 60 3 1 3 

12 6 8 



JDeg, lea. m^ fur. po. yds. ft, in. b,c, A. roo. po. A. roo, 

3^ 19 y 7 39 89 2 11 2 46 3 28 22 2 

6 8 9 11 



o f d* 



Sg, y(k, 8g,/i, sg, in. yrs. mo. 10. da. hr. mm. see. «Ln^ 

876 7 72 36 12 3 6 23 54 66 1 16 dS 36 
12 2 7 
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^o find the amount of any quaiitUy of goods, or other mercan- 
tile aiticlesi at any given price by the integer. 

Casb 1. 

When the number of integers in the given quantity does not ex^- 
ceed 12, multiply the price of an integer by the given number, and 
the product wiU be the answer required. 

Examples* 

1. What will 5 galjons of molasses cost, at 7s. 6d. per gallon ? 

Ans. 1£ 17s. 6d. 
% What will 6 lbs. of cinnamon cost, at 10s. 9d. per lb.? 

Ans. 3£ 4s. 6d. 
3. What will 9 lbs. of iron cost, at 7^. per lb. ? Ans. 0£ 5s. 7^. 
4 What will 12 yards of drab cost, at 16s. 6^. per yd. ? 

Ans. lli&2s. 6d. 



Case 2. 

When the number of integers in the given quantity exceeds 12, 
and is the exact product of any two factors in the multiplication table. 

Rule. 

Multiply tiie price of an integer by one of the said factors, apd 
the product thence arising by the other — the last product will be tha 
answer required. 

Examples. 

1. What wiU 14 yards of cloth cost at 

17 6 per yard., 
2 



£1 15 price of 2 yds* 
7 



Ans. 12 6 price of 14 yds. 

2. What will 16 yards of cassinet cost, at 7s. lOd. per yardf 

Ans. 6ie 5s. 4d. 

3. What will 18 lbs. of sugar come to at 10^. per lb. ? 

Ans. ISs. 9d. 

4. What will 2Dlbs. of tobacco come to at Is. 7^. per lb. ? 

Ans. liS12s.6d. 

5. What will 21 lbs. of pepper come to at 4s. 6d. per lb. ? 

Ans. 4£ 148. 6d. 

6. What will^ lbs. of butter come to at 7Jd. per H). ? 

Ans. 13s. 9d. 

7. What will 24 yardi^ of scarlet come to at 2%. 6d. per yard ? 
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Cabe 3. 

When the number of integers in the given quantity exeee^ 19, 
and 18 not the exact produCTofnKune two factors in the multi- 
piiciition table. 

RULB. 

1. Choose two Buoh factors as will produce the nearest prodvcl 
to the given number of integers and proceed with them as in the 
last case. 

2. Multiply the given price of one integer by any number that 
will supply th^ deficit, and add the result to the amount produced 
by the last factor, and that sum will be the answer required. 

EXA.PLE8. 

1. What will 118 lbs. of bacon come to at lOJd. per lb. ? 
The price of 1/6. = lO^d. X 8 

10 
a. ■— 

8 9. value of 10 lbs. 
11 



4 16 3. value of 110 lbs. 

7 0. value of 8 lbs. • ^ 

Answer 6 3 3 . value of 118 Ibs^ 

i 

% What will 13 yards of linen come to at 5s. 6d. per yard ? 

Att9. 3iglls.6d. 

3. What will 17 bushels of rye come to at 3s. 9d. per bushel ? 

Ans. 3£38. 9d. 

4. What will f9 bushels of wheat come to at 13s. 6d. per bushel ? 

Ans. 12^ 166. 6d. 
6. What will 513 lbs. of sugar come to at lO^d. per lb.? 

Ans. lie Os. l^d. 
6. What will 26 bushels of com come to at ^s^ 6d. per bushel ? 

Ans. 3£ 5s. 



Case 4. 

When the number of integers in the given quantity is greater 
than the product of any two numbers in the Multiplication Table. 

Rule. 

Multiply continually by as many tens, leas one, as there are 
figures in the given quantity ; then multiply the last product by the 
left hand figure of the given quantity, (if it be more than one.) 
Again: multiply the units figure into the given price of one integer, 

ajid that in the tm*» place into the pace of 10, uidthat in the hun- 
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dred's place into the price of 100, &c. Place the several products 
as in Compodnd Addition, and their sum will be the answer re-> 
quired. 

Examples. 

1. What will 7859 lbs. of tobacco come to, at 13} per Ib^? 
The price of 1 lb. is 13^ or 1 l^x9«=0 10 1^ 

m 



The price of 10 lbs. is 11 3.x5=2 16 3 

10 



The price of 100 lbs. is 6 12 6 . x8=45 

10 



The price of 1000 lbs. is 56. 5 0. 

7 



£398 15 .=the price or7000 lbs,. 
45 0.=the price of 800 lbs. 
2 16 3 .=the price of 50 lbs. 
10 lj=the price of 9 lbs. 

itim • i , .r ■ I. ■ 

Answer ^^442 1 4^=rtfae price of 7659< lbs. 

2. What will 362 lbs. of beef eome to, at 3Jd. per lb. ? 

Ans. 4£ 15s. 4d. 

3. What will 195 lbs; of loaf sugar come to, at 14d. per lb. ? 

Ans. ilJ 78. 6d. 

4. What will 390 lbs. of bacon come to, at 7d. per lb. ? 

Ans. 11£ 7s. 6d. 

5. What will 407 Ibs^ of Crawley steel cost, at Is. 7Jd. per lb. ? 

Ans. 33^ Is. 4Jd. 



MULTIPLICATION OF DUODECIMALS, 

COMMONLY CALLED « 

CROSS MULTIPLICATION. 

Multiplication of Duodecimals is used for finding the superficial 
content of hewn timber, planks, boards, and scantlmg. It is also 
used for calculating the superficial content of carpenters', joiners', 
bricklayers', plasterers', painters', and glaziers' work ; and, like- 
wise, for ascertaining the solidity or superficial content of any 
thing else, when /the dimensions are taken m feet, inches,, and parts 
of an inch. 
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feet multiplied bj feet give feet 
Feet multiplied by inches give inches. 
Feet multiplied by seconds give seconds. 
Inches multiplied by inches give seconds. 
Inches multiplied by seconds give thirds., 
Seconds multiplied by seconds give fourths, &e. 



Multiply 

By 



Casb 1.— Of feet and inches. 

Examples. 

In this example, I say 3 times 7 are SI 
feet, which I set down in the first line un* 
der feet, and place a cipher in the second, 
under inches. Next, I say 3 feet multi- 
plied by 3 inches give 9 inches, which I 
set down in the second line under inches, 
and place a cipher in the first, under feet.. 
Now, I begin with 9 inches, and say 9 in- 
ches multiplied by 7 feet give 63 inches, 
which are equal to 5 feet 3 inches ; that I 
set down for the third line, under feet ax|d 
inches. Lastly, I say 9 inches multiplied by 3 inches give 27 se- 
conds, which make 2 inches and 3 seconds ; that I set down fer 
the last line, and then add them together, and the answei: is ^ il. 
8 inehes, and 3 seconds. 

Proved by whole numbers. 
7 feet 3 inches are equal \o 67 inches, and" 

3 feet 9 inches are equal to 45 inches.. 



Answer 



/t. 


• 

tn. 




7 


3 




3 


9 




21 










9 




5 


3 


// 





2 


3 


27 


2 


3 



435 
348 



12)3915 seconds. 
12)326 3" 
Answer the same as before, 527 ft. 2 in. 3" 



Multiply 
Bj 



fit »». 

4 7 

6 10 ^^ 

^ 

2 11 

3 4 

6 W 



ft, in. 

3 11 
9 5 



27 
8 
1 





3 
3 
4 



fn- 



/i» in, 

7 10 

a 11 

56""o 
6 8 
6 5 



27 feet 
9 inches 

12)243 inches 
20fl.3in. 



Jinswera 86 8 10 36 10 7 6S 1^ "St 
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Multiply 4 6 
By 6 8 



fl. «i. 
9 7 
9 7 



e 3 

6 4 



3 6 
7 6 



3 6 



Annren 25 6 9110 1" 63 3 97 6 33 6 8 
Ca0B 3. — Of feet, inches, and seconds. 

EZAKPLKS. 

F. in. " 

Multiply 27 9 6 

The register II By 11 6 



ftfi. 



tt 



F. 

Multiply 8 5 9 
The register || By 7 8 6 

7ft. X8ft. =;: 56 

7ft. x5in.^ 2 11 

7ft. x9"= 53 

8in.x8ft. = 5 4D 

8in.x5in.= 34 
. 8in.x9" =006 

6" X8ft. = 4 

6" X5in.= 2 

6" x9'' = 



/I/ 

6 "" 
4 6 



llin.x27ft. = 
llin.x 9in.=: 

llin.X 6'' rr: 

6" x27ft.=:= 
6^ X 9in.=r 
6" X 6" = 



24 
00 
00 
01 





9 
8 

1 






3 
5 
6 
4 




6 

6 
3 



Answer 26 7 7 3 



Answer 65 4 3 10 6 



F, in. " 
Multiply 27* 9 6 
By ; 00 11 



F. 

22 

2 



tn. 



// 



11 4 
96 



F. in. " 
732 
173 



JP. m. 
3 8 
3 9 



4 
2 



/// 



/// 



/// //// 



/// //// 



Answer 25 5 8 6 64 7 8 11 7 9 11 6 13 10 10 4 8 



Application of Duodecimals. 

♦ 

1. If a plank be 18 feet long and 9 inches wide, how many square 
feet does it contain ? Ans. 13 feet 6 inches, 

2. If a plank be 22 feet long, and 11} inches wide, how many 
square feet does it contain ? Ans. 21 feet 1 inch. 

3. There is a piece of scantling that is 6 inches wide, 4 inches 
thick, and 24 feet long. How many square feet does it sontaia ? 

6 inches wide ) j j j 
4 inches thick i**^®^ 

10 inches=side and edge 
24 feet long 

12)240 inches 

Ans. SOfeetk ^ 

4. There ue 12plahkfi, j[each Wft. 6 mc\i«» V^u^ ^jbA^'^^^ 
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veconda wide. How many square feet do they contain ? Ans. 1 plank 
contains ISfl. 9 in. 1 sec. 6''', and the whole number 153ft. lin. 6 ". 

5. A sawyer having sawed 24 rafters 18 feet long, 4 inches wide, 
and 3 inches thick, demands how many square feet of sawing he 
must be paid for ? Ans. 252 square feet 

6. A glazier having glazed 24 sixteen light windows, each light 
being 8 by 10 inches, would know how many feet of glazing he 
must be paid for. 

8 inches. 
10 inches. 
*. '•"" 

12)80 seconds. 



««» 



C 8''^s:the content of one light. 
16 :=Qb of lights in one window. 



HM.*. 



8 ft. 10 8 a=eontent of one window.. 
21 .:=number of windows. 



213 4 answer. 

Y. A joiner having wainscotted a room with cedar that measured 

112 about and 9 feet 6 inches high, desires to know how many 

square yards of wainsootting it contains, allowing 9 square feet to 

each square yard. Ans. 118 yards 2 feet. 

8. .A carpenter having laid a floor that is 36 feet long and 24 
wide, wishes to know how many squares, of 100 feet each, are con- 
tained on the said floor. Ans. 8 squares and 64 feet. 

9. A plasterer having, plastered the interior walls of a house that 
measures 120 feet round and 10 feet 6 inches high, would be glad 
to know how many square yards of plastering are contained there- 
on. Ans. 140. 



COMPOUND DIVISION. 

Compound Division teaches us how to divide any given quantity, 
consisting of several denominations, by one common divisor ; also, 
to find the price of an integer, when the whole number and value 
thereof are both given. 

ti-ENERAL Rule. 

1. Divide the first denomination on the left hand by Simple Di- 
vision. 

2. Multiply the remainder by as many t>f the second, or next low- 
er denomination, ^ make one of the first, 4iid add the number of 

^ la^cttcf deitorianatioiv to 4ie- ptodua. 
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3- Divide that sum by the s^me divisor, atid proceed in like jnan- 
iier through iill the denominations of the given quantity to the last. 

4. If the first denomination be less than the divisor, reduce it to 
the next lower one by the second rule; then divide, and continue 
ihe process as above directed. 

5. Prove the work by Compound Multiplication. 



Case 1. 

W'hen the divisor does not exceed 12. 

Rule. 

divide the first denomination on the left hand by Short jDivision, 
md set the quotient directly under the said denomination ; then 
continue the operation according to the general rule. 

Examples in Sterling Mon^y. 

£ J. d, £ s, d» £ «. d, 

2)39 19 11 J 3)47 16 4 J 4)65 10 9^ 



Answer 19 19 11^ 

2 



Proof 39 19 11^ 



15 18 9J 



47 16 4i 



13 17 8i+3rem. 
4 



55 10 9 J 



£ s, d. 

5)29 18 2^ 



£ s, d, 

6)71 5| 



£ s. d. 

7)89 



r. 



r. 



r. 



Answer * 5 19 7*+4 

5 



Proof ^ 29 18 2i 



11 16 8^+5 
6 

71 5| 



12 14 3J+5 
7 

89 0. 



1. Divide 4 3 4} by 3. 

2. Divide 11 9| by 4. 

3. Divide 6 by 7. 

4. Divide 90 5 by 8. 
h. Divide 10 18 U by 11. 



Answer, 
Answer, 
Answer, 
Answer, 

Adswer, 



£ s, d. r. 

1 7 9i+2 
2 llJ+3 
17 lJ+6 
11 5 7i 
19 10* 



Examples in Weights and Measures. 

1. Divide 41 lb. 11 o?. 19 pwts. 23 grs. by 5. 

Ans. 8 lb. 4 oz. 15 pwts. 23 grs.+4 r. 

2. Divide 91 tons, 16 cwt. 3 qrs. 27 lbs. by 6. 

Ans. 15 tons, 6 cwt. qrs. 18 lbs. 8 09. 

3. Divide 9 lb. 11 oz. 6 dr. 1 sc. 18 grs. by 7. 

Ans. 1 lb. 5 oz. Ax. ^ «»c. \^ ^^•'V'^ ^- 

4. Divide 17 tods, 1 stone, 1 clo. 6 lbs. 8 oi. \>^ ^. ^«l 

Ans. 2 tods, a\o. ft c\o. fe^^- ^^.^^^ 
7 
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5. Divide 170 yds. 1 qr. 3 na. by 9. Ans. 18 yds. '3 qrs. 3 nt> 

6. Divide 257 yds. qrs. 8 in. by 10. Ans.'SSjrds. 2 qr. 8 in. 

7. Divide 372 F.E. 2 qrs. 3 in. by 11. Ans. 33 F.E. 2 qrs. 6 in. 

8. Divide 154 £.£. 4 qrs. 6 in. by 12. Ans. 12 £.£. 4 qrs. 5 in. 

9. Divide 143 Fr.£. 5 qrs. by 9. Ans. 15 Fr.E. 5 qrs. 8 in. 

10. Divide 75 bis. 3 bus. 2 pks. by 8. Ans. 9 bis. 2 bus. 1 p. g. 2q. 

11. Divide 601 bush. 2 pks. g. 2 qts. by 7. 

Ans. 85 bush. 3 pks. 1 gal. 2 qts. 

12. Divide 1 tun of wine by 6. Ans. 42 gallons. 

13. Divide 5 hhds. of beer by 9. Ans. 30 gallons. 

14. Divide 41 deg. 48 miles, 4 fur. 35 poles by 5. 

Ans. 8 deg. 21 miles,,5fiir. 31 poles. 

15. Divide 187 A. 3 roo. 32 po. by 4. Ans. 46 A. 3 roo. 38 po. 

16. Divide 1829 years by 12. Ans. 152 yrs. 5 mo. 1 w. 4 da. 18 h. 

17. Divide 12 days, 5 hrs. 40 min. 45 sec. by 7. 

Ans. 1 da. 17 h. 57 m. 15 sec. 

18. Divide 11 signs, 20° 54' by 8. Ans. 1 sign, 13^ 51' 46". 



Case 2. 

When the given number of integers exceeds 12, and is the ex- 
act product of any two factors in the Multiplication Table., 

Rule. 

Divide the given price of the whole quantity by one of the said 
factors, and the quotient thence arising by the other one ; the last 
quotient will be the answer required. 

Examples. 

1. Divide ^l£ 15s. SJd. by 24. 

^.£^ '• i\ Answers. 

4)21 15 3J £ s, iL £ .. J, 

^,, ^ ,,, ^ 2. Divide 6 6 by 16. 7 lOJ 

6)5 8 92+2 r. 3^ Divide 1 1 lOJ by 25. lOJ 

Answer~lil^+3 r. 4. Divide ? }4 by 32. 5| 

g ^ 5. Divide 1 10 by 48. 74 

!. 6. Divide 1 by 64. 3i 

5 8 98 7. Divide 200 5 by 72. 2 15 7i 

4 8. Divide 321 6 by 96. 3 6 Hi 



Proof 21 15 3i 



Case 3. 

When the divisor exceeds 12, and is not the exact product of 
some two factors in the Multiplication Table. 

Rule. 

Divide the greatest denomination o^ tVve ^Vv^ti «\im by Long Di- 
wiOD, and proceed with the rest accotdvujg lo vSa.^ %^\i«i^ T\3Nfc. 
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Examples. 
Divide 3n9£ 19s. 7id. by 19. 

£ s, d, £ 8. d. 

19)379 19 7j(19 19 llj answer. 
19 

189 
171 

iS18 remainder. 
Multiply by 20 and take in 19 shillings. 

19)379(19 shillings. 
19 

li9 
171 

18 shillings remainder. 
Multiply by 12 and take in 7 pence. 

19)223(11 pence. 

19 ; 

19 

14 pence remainder. 
Multiply by 4 and take in ^. 

' 19)57(f farthings. 
57 

00 



1. Divide 

2. Divide 3 

3. Divide 1 

4. Divide 17 

5. Divide 140 

6. Divide 1 



3 11 



d, 

.6 by 13. Answer, 

3 9 by 17. Answer, 
liby2ij. Answer, 

2 10| by 39. Answer, 

4 9 by 52. Answer, 

3 6J by 75. Answer> 

Application. 




s. d, 

6 4, what will 1 cost ? 
2 6, what will 1 cost ? 



a. 



1. If 8 bushels of wheat cost 4 

2. If 12 yards of cloth cost 1 1 

3. If 20 lbs* of tobacco cost 1 12 6, what will 1 colst ? 

4. If 24 yards of scarlet cost 28 4 0, what will I c<i«V.\ 

5. If 28 bushels of com cost 5^ 5 0, wWl WAW c^o^X*^ 
^, //•jSS^/J^.oAoi/ejnetcost 10 17 6, wYi^lrnXWco^x"^ ^ ^\ 
Z If 87 yds. ofcasaimere cost 19 17 9, vrYwil V\\\ \ co^x*^ ^ ^» ^ 



10 9^ 

18 4 
1 7ir 

\ ^^ 



7« 
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DIVISION OF CROPS. 

DivisioD of Crops is supplemental to Compound Divisioni and is 
esseDtiallj necessary among planters and farmers in general. 

Rule. 

1. Add all the whole shares and parts of a share together, and 
•reduce the sum to one denomination for a divisor, by which divide 
the whole crop ; the quotient will be such a part of a single 
share as the divisor was reduced to<<— that is, if the divisor was re- 
duced into halves, quarters, or thirds, &c. of a share, the qaotient 
will be one-half, one-quarter, or one-third part of a single share. 

2. Multiply the quotient by such a number as will produce a sin- 
gle share — that is, if it be one-half share, multiply by 2 : if it be one- 
third, multiply by 3; and if it be one-fourth, multiply by 4, &c. 

3. Multiply the single share by the number of whole sharers 
that the employer has under the overseer. 

4. If any sharer is allowed more than a single share, add such 
parts together as will make up his quota. 

6. Add the employer's part, the overseer's share, and the re- 
mainder (if any) together, and the sum will be equal to the whole 
crop, if the operation is right. 

Examples. 

1. Divide 6656 pounds of 2. Divide 9764 lbs. of tobacco be- 
tween an overseer and his employ- 
er, allowing the overseer 1^ shares 
and the employer 7 shares. What 
is each man's part? 
7 whole shares. 



tobacco between an overseer 
and his employer, allowing 
the overseer one share and 
his employer five shares. — 
How much is each man's 
part. 



6 shares. 

1 share* ^ 

6)8656 pounds. 

}476r=l single share. 
5=employer'8 hands. 

Ans. 73801bs.employer's part. 
1476 lbs. overseer's share. 

8856 lbs. proof. , 



1^ shares. 
8* 



17)9764 ( 
85 

126 
119 

74 
68 

6 



574=£^ share. 
2 



1148=^a single share. • 
7=employer'8 hands 

8036=employer's part. 
1722=?oversee;'s share. 
6= remainder. 

9764 proof. 

1148 is one ftingle share. 
574 is one'Iiairshare. 

172-2 tiie overFeer*B share, which is 
added lo \\\e ctnv^o^-eT*« ^mti^ in order to prove 
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3. Divide 14671 lbs. of tobacco and 375 barrels'^of corn between 
an employer and his overseer, allowing the employer 8 shares and 
the overseer 1^, and tell me each man's part» 

8 sharers. 

1-}- overseer^s share. 



4 

a7)1467l( 
111 

357 
333 



lbs. oz> 

396 8=i share. 
4 



37 )26(06 324 I 2 Ok-nmiter'i pftrt. 
4^ 50 3 1 3 I^veneer*s sb. 

37)i0U(2p 



1583 0»a single share. 
8 hands. 



19 

16 



12688 0^ master^ part. 
1982 8 

8 remainder. 



14671 0=«» proof. 



97)304(8 ounces. 
296 ^ 

lbs. oz» 

1586 0=a single share of tobacco. 
396 8=^ share of tobacco. 



bis. com. oft. b. p. jf. a» pt, 
37)375( 10 021 f With 



370 

& 
5 



40 22 120-iattogUihare. 
8 



1 laBremaioder. 



74 
26 



3750 0000 proof. 



1982 8= the overseer's share of tob'o. 



-*-)- 



2 b/8.b.p.e,g,pe, 
vy\M/i tr 40 2 2 1 2 6a« aingle ibar*. 
m)bU\g leo 2 1 1 1— I of aVhara. 
87 

Tfi 50 3 1 3 l— otcwecr't 

lo sliare of oocn. 

4 

3rj^(i<?' 

"23 

37)46(1P 

2)9jint9 pemaindnr. 
4J 4 I 

1 1 remainder. 



4. An overseer and 11 sharers raised 14720'^bs. of tobacco and 
,192 barrels of corn^ of which the overseer is to have 1 share and } of 
a share. 1 demand the master's paft, the overseer's share, and 

?roof. Answer. The master must have 12650 lbs, of tobacco and 
65 barrels of corn, and the overseer must have 2070 lbs. of tobac- / 
CO and 27 barrels of corn. ^ 

5. An overseer and 9 hands raised 1678 lbs. oF tobacco, 376 bar- 
rels of corn, and 400 bushels ofwheat, of which crop the overseer 
is allowed 1 share and ^ of a share. What is the master's part, and 
how much must the overseer have ? Answer. The master must 
have 14607 lbs. of tobacco, 326 bls« 3 b. 2 pks. of corn, and 347 
bushels, 2 pks. 1 gallon of w]ieat. The overseer must have 2164' 
lbs. of tobacco, 48 bis. 2 bu* of corn, and 51 bush., 2 pks. ofwheat.. 

6. A gentleman owned a plantation, on which. he placed 20 hands 
at a single share apiece, an old hand at f of a share, and a boy at }; 
he allowed his overseer 3 shares and | of a shaa?e ; iK^^ t^V8i&\'^^^&^ 
lbs. of tobacco, 772 bJs. of com, and 1544 \«ift\v. oi'viV^^v* ^>KaxS^ 
the employ er^^pBxt^ vjiA also the overae^xla feWe <i^ v^wft ^^^^ 5»w\^^ 

7* 
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90 whok shame. 
3| for the overaeer. 
for the old hand, 
for the boy. 

— — Iht. toh, Ibt. 

193)30494( 166=: J part of a share. 
193 6 

ni§ — 

955 1264 =a whole share. 
20 hands. 



T54i 
1544 



• • • • 



25'260s=the employer's part for 20 hands. 
^ of a share=cl58x5 790=the old hand's part. 
g 156x3 474=the boy's part. 

26544 =the employer's whole share of tobacco. 
^lWxl^^5ei = 3950=thiB overseer's share of tobacco. 

30494 proof. 

193)772( 4=3| ^art of a share. 
772 6 

'•• 32= a whole share. 
20 ha^ids. 



640:?:the employer's part i5r 20 hands*^ 
\ of a share 4x5=: 20=:the old hand's part. 
4x3= 12=:the boy's part. 

670=the employer's whole share of com. 
l8hare=^X 1=^4 \ =1^^==*^® overseer's share of com. 

772 proof. 

kmMhtaU bus. 

I 193)1544( 8= J part of a share. 
1644 J 

""■■■' — 64 =a whole share. 
20 hands. 

1280= the employer's part for 20^hands. 
^ of a share=8 X 5=^ 40=the old hand's part. 
'■ ■■ =8x3= 24=the boy's part. 

1344=the employer's whole stare of wheat 
iS^^^xff^e] 200=tbe overseer's share of whfjat. 

XSiS ijroot.. 
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MAUES OP COINS. 


1 


1 
1 


li 

i 


1 


m 
m 

m 


1 s 

u 


1 


Gold. 

J Si"™ : 

A Hoidor* ■ ■ 

SvSMrr ; 

««wi- Coiii. 
.In Englisl. or French 

Tbe Dollar of Spnin. 

AnEailiihShilliiiE . 
A Puureea - - 


r.-'i 

9 
SIS 

5 e 

5 ft 
4^ 4 

IS 

17 6 
3 B 
3 11 


£, f. d. 

3 la 

I 7 
1 1 

1, 11' 

16 e 

D 5 U 

4 G 
1 
101 


vn 

4 BO 

1 lan 
I ao 

o'eo 
n i 4 
la 


Mi 

3 4 
ft 18 
S 811 

I 16 
1 90 
1 80 

n 30 

SO 
1 9 
U 17 


£ 1. d 

°,l 

19 6 
SO 

IfiO 

BO 
78 

S3 

78 

8 11 


1l! 

3 mo 

in 

oiaa 

1T6 

so 

48 


14 93 3 
6000 

3773 

1687 

IHO- 

III 



All other Eoldcaiiu, (irci|ud finencM,Bre Talued al B9 cenli per penny walghl, ■■■■d ■! 
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A PoaDclStprliiiE 
A Pounft af Irebinit - 
A PniodB nflnilia ■ 
A THlearCliiBu 
A Miil-ree o( I'orlugal 
A Ruble of Kutua - 



4 ID 

1 94 

1 43 

1 ■& a 

1 VO 



A Miirk-hnnrn of Harabort ■ 
ALWciTuraahofFiancI ' 
A Real Flali: of Sptia , 



S u^ 



3»e 
' e IMS 

ID ft 



t FOLLOWINO PIECES Of MONET WERE FUBMSnT 
CDKRENT, BUT NOT sa NOI^. 



% % •> 
- \ T» ^ 
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REDUCTION. 

Reduction teaches ns how to redace or change any given sum 
or quantity, of several denominations, to the lowest one required; 
and, also, flrom one denomination to another of the same value. 

General Rule. 

L When the reduction is descending, multiply the first or great- 
est denomination given by as many of the second pr next lower one 
as will make one of the Arst denomination, and add the number of 
the second denomination into the product. Again : multiply the 
result by as many of the third or next lower denomination as will 
make one in the second, and add the number of the third denomi- 
nation into the product. Proceed in the same manner through all 
the denominations to the lowest one required. 
. 2. When the reduction is ascending, divide the least denomina- 
tion given by as many of its own name as will make one in the 
next greater, and so on, till you have divided by the greatest deno- 
mination required. The last quotient, with the several remaiRders 
properly annexed, will be the answer sought. 

3. Reduction ascending and descending do mutually prove each 
other. 



I. OF STERLING MONEY. 

Reduction Descendino.-^-Examples. 

1. Reduce ll£ 14s. 6}d. into 2. Reduce 50^ 193.9Jd. into 
shillings, pence, and farthings. shillings, pence, and half*pence. 

7 14 6^ 50 19 9^ 

20 20 



Answer 154 shillinirs. 
12 



Ans^ 1019 shilliiigs. 
12 



Ans. 1854 pence. 
4 



Ans. 7417 farthings. 



Ans. 12237 pence. 

2 half-pence make Id. 

Ans.24475 half-pence. 



3. Reduce W£ 17s. 6d. into 
two-penny pieces and farthings. 
90 17 6 
? 20 

1817 

6 two-pences make Is. 



Ans. 10905 two-penny pieces. 
8 farthings make 2d. 

An8.S7240 farthings. 



4. Reduce 8lJ8 5. 7jd. into 
crowns, pence, and farthings. 
81 5 7^ 
4 crowns make liS. 

Ans. 325 crowns. 

60 pence make 1 crown. 

Ans. 19507 pence. 

4 
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5. Redace 19iS I9s. ll|d. into farthings. Ans. 19199 qra. 

G. Reduce IS crowns to shillings and pence. Ans. 60s. 720d.. 

7. Reduce 50 half-crowns to pence and farthings. 

Ans. 1500d. and 6000 qrs. 

8. Reduce 306 crowns to half-crowns and pence. 

Ans. (512 half-crowns and 18360d.. 

9. Reduce 120 six-pences into three-pences, pence, nnd farthings. 

Ans. 240 three-pences, 720d. 2880 qrs. 

10. Reduce 210 crowns to shillings, groats, and pence. 

Ans. 1050s. 3150gr. 12600d. 

Rebuctiok Ascenbino.-^Examples. 

1. In 74 17 farthings, how ma- 2. In 24475 half-pence, how 
ny pounds, shillings, pence, &c.? many pounds, shillings, &c.? 
4)7417 quarters. 2)24475 half-pence. 



12)1854 Jqr. 
2,0)15,4 6d. 
Ans. £7 14 6Jqr. 



••i>^IAi^Ba**««a 



12)12237 id. 
2,0)101,9 lid. 
Ans. iB50 19 lljd. 



3. In 6431 six-pences, how 
many pounds, &c.? 

2)6431 six-pences. 



4. In 11672p.ence, how ma- 
ny groats, pounds, &c. i 
4)11672 pence. 

3)2918 groats, answer.. 



2,0)326,54-1 six-pence. 20)97,2s. and2gr., or8d..over. 



Ans. iS160 15 6d. 



iS48 12 8d. answer. 



5. In 87240 qrs. how many 
two-pences, pounds, &c; ? 

2=:8)87246 qrs. 

6d.) 10905 two-pences, ans. 

2,0(181,7-1-3 two-pences or 

" ■ 6d. over. 

ie90 17 6d. answer. 



6. In 78030 qrs., how many 
crowns, pounds, &c.? 



cro, d. 



4)78030 quarters. 



1=6,0)1950,7^ 



crt}.' 



iBl=4) 325 



Answer £81 5s. 7i 

d 



7. In 19199 farthings, how many pounds, &c.? Ans. £19 19s. 0^.^ 

8. In 720d. how many shillings and crowns ? Ans. 60s. 12 cro. 

9. In 6000 qrs. how many pence and half-crowns.? 

. Ans. I500d-w\^^>aai&-^^^^^'^- 

10. In 183604' how many half-crowns and cion«jtv^\ 
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11. In 2880 qr». how many pence, three-pences, and six-pences^ 

Ans. 720d. 240 three-pences, and 120 six-pences. 

12. In 12600d. how many groats, shillings, and crowns ? 

Ans. 3150 groats, 10508. and 210 crowns. 

RsDucTioN Ascending and Descending. — Examples. 

1. In 720s. how many pence and crowns ? Ans. 6610d. and: 144c. 

2. In 120s. how many crowns, half-crowns, and pounds ? 

Ans, 24 crowns, 48 half-crow4[i8, aIld^iS6r 

3. In 60 crowns, how many pounds, shillings, and dollars ? 

Ans. £16, 300s. and 50 dollars. 

4. In 612 half-crowns, how maay crowns, pence, and dollars ? 

Ans. 306 crowns, 18360 d. and 255 dollars. 

5. In 40 guineas, Virginia currency, how many shillings and dolls.? 

Ans. 1176s. and 196 dollars. 

6. In 12600d., how many shillings and dollars ? 

Ans. 1050s. and 175 dolls. 

7. In 63 crowns, how many shillings and guineas sterling ? 

Ans. 315s. and 15 guineas. 

8. In 70 moidores, Virginia currency, how many pounds sterling? 

Ans. jS126 sterling. 

9. In 12180 three-pences, how many shillings and guineas ster- 

ling ? Ans. 3045s. and 145 guineas.. 

10. How many crowns, groats, and pounds are in 82560 qrs. ? 

Ans. 344 crowns, 5160 groats, and iS86. 

11. How many groats, three-pences, and six«pences are in 12l8. ? 

Ans. 363 groats, 484 three-pences and 242 six-pences. 

12. If ow many shillings, crowns,and pounds are in 1 120 six-pences ? 

Ans. 560s. 112 crowns, and £S8. 



II. OF FEDERAL MONEY. 

Case 1. 

To reduce the currency of any State, where the dollar passes for 
6s. into Federal Money. 

Rule. 

1. When the dum is pounds only, annex three ciphers to it ; then 
divide by 3 and the quotient will be the answer in cents. 

2. When the sum is shillings only, annex two ciphers and divide 
by 6-T-the quotient will be cents. ' 

3. When the sum is pence only, annex two ciphers^nd divide by 
72 — the quotient will be cents. 

4. When the sum is pounds, shillings, &.C., reduce it to pence, 
then multiply by 25 and divide by l&--the quotieat will l>e cents, ot 

proceed by rule the 3d. * 
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EXAKPLXB. 

1. Change lOOiB Virginia, &c. 2. Change 188. Virginia, &c. 

currency, into federal money. currencVi into federal money. 

3)lQ0.im£ 6)188.00 

eta. " $ elf. 



Ans. 33333^ cts. =333.33^ And. 300 oent8=3.00 



3. Change 36 pence, Virgin- 4. Change 18jB 178. 3d. Vir- 

ia, &c. currency, into cents. ginia, &c. currency to federal mo« 

ney. 

y2)3600d. leM 

— - 20 

Ana. 50 cents. 

877 

5. Reduce 9£ to dollars. 12 

Ans. $30.00 cts. 

6. Reduce 18d. to cents. 4527 

Ans. $00.25 cts. 25 

7. Reduce l£ 2s; 6d. ^ to dol- 

lars, &c. Ans. $3.25 cts. 18)113175 

8. Reduce d£ to dollars, &c. $ cU. 

Ans. $16.66§ct8. Ans. 6i287^ ct8.s62.87^ 

— ^^ 



Ca8e 2. 

To reduce Federal Money into the currency of any State where 
the dollar passes for 6s. 

Rule. 

Reduce the dollars and cents to cents and multiply them by 18, 
then divide the product by 25, and thie quotient will be the answer 
in pence, which must be reduced to pounds, &c. by Reduction of, 
Sterling Money. 4|^ 

ExAHPLfiS. 

1. Change 333 dolls.33J cts. to 2. Change 62 dolls. Slicts. to 

pounds,' Virginia currency. pounds, &c. Virginia currency. 

33333^ cts. 6287 J cts. 

3 2 



lOOOOOrrthirds of a cent. 12575=:half cents. 

18 18 



3) 1800000 2 5)226350 
2 5)600000 2 )9054= half pence. 

12) 24000 pence. 12)4527 pence. 

2,0)20(M) 2,( ^>j^T,lM ^ 

£200 gnawer. ktia. &V^,Vt?A*'^^^^' 



84 MB AMXRICAlf 

3. Reduce 3 dels, lo fihiUings. An». 18s* 

4. Reduce 50 cts. to pence and shilGngs* An?* 36d. or Ss. 
-6. Reduce 25 cents to shilUngs, &c^ Ans. Is. 6d. 

6. Reduce $3.25 ct8. to pence, 8tc. Ans. £1 28. 6d. 

7. Reduce $16.66} cts. to pence, &c. Ans. ISOOd. lOOs. £5. 
B. Reduce 112^ cts. to pence. Ans. 81d. 



Cass 3. 

To reduce the currency of any State where the dollar passes for 
Vs. 6d. into Federal Money. 

RULB. 

Increase the given sum in pence by one-ninth part of itself, and 
the result will be the answer in cents. 

EXAHPLBS. 

i. Change 7s. 6d. I^ennsyhania, &c. currency to federal money. 

9)90d.=78.«d. 
10 

Answer 100 centssl dollar. 
S. Change lOOiS Pennsylvania, &c. currency into federal money ? 

* Ans. $226 66§ cents. 
3. Change 460iS19s. 9d. Pennsylvania, &c. into federal money? 

Abs. £1262 63^ cents. 

f 
Case 4. 

'to reduce Federal Money into the currency of any State Wher6 
the dollar passes for 7s. 6d. 

Rule. 

Subtract one-tenth part of the given sum in cents from itself, and 
the remainder will be pence. 

Examples. 

1. Change 100 cts. into Penn- 2. Change $266 60% cents u> 

sylvania, &c. currency. Pennsylvania, &c. cuttency. 

10)100 cents. 266 66} 

^10 T 

^ 10)80000 

^Ajnswer 90d. Penn» Sec. cur. gOOO 

3)72000 

3. Change $1282 ft3J cents to 1 2)24000 ^ce. 

pounds, Pennsylvania, &c. cur- 2,0)200,0 '"* 

reacf. Ana. 480£ lOs. 9d. £VW vba^<si. 



%TUDXNt'8 OtiDS. ft 

Case 5. 

To change the currency of any State where the doUar panes for » 
88. into Federal Money. 

RuLfi. 

1. If the sum be pounds only, annex three ciphers to it, and di- 
vide by 4 ; the quotient will be the answer in cents. 

2. Reduce the given sum to shillings, then annex two ciphers, 
and divide by 8, the quotient will be cents ; or, increase the given 
som in pence by one 24th part of itself, and the result will be cents. 

Examples. 

1. Change lOOiS New York, 2. Change a60£ New York, 

&rC. currency, to federal money. &c. currency, to federal money. 

£ Ans. 900 dollars. 

4)100.000 3. Change 412ig lOs. 8d. N. 

— — — $ York, &c. currency, to federal 

^ 250.00 cents=250. money. Ans. $1032 06 cts. 

Case 6. 
To change Federal Money into the currency 6f any State where 
the dollar passes for 6s. 

RtJLE. 

Subtract one twelity-iiflh part of the given sum in cents from it- 
self, and the remainder will be pence. 

Examples. 
1. Reduce $250 to N. York, 2. Reduce $900 to N. York 
&c. currency. find North Carolina currency. 

25)250.00 Ans. £360. 

1000 

lZ)jMm pence. Carolina, &c. currency. 

^)^'0 Ans. 412ie I6s. 8d. N. C. 

iSlOO answer. &c. curreney. 

Case 7. 

To reduce the currency of any State where the dollar passes for 
48. 6d. into Federal Money. 

Rule. 
^ Annex two ciphers to the pence in the given sum, and divide by 
56, and the quotient will be the answer in cents, y 

Examples. « 

1. Reduce 48. 6d. S. Carolina 2. Reduce lOOiS Georgia, &c. 
^ Georgia cur. to federal money, currency, into federal money. 

48. 8d. Ans. $428 57i cents. 

12 
6^5600 ^' Reduce lliS 5s. 8d. South 

L^=g=r '*. Caiolina» %x. cwfftcwc^ , \« ^^^^~ 

VJ^ ralmone\. 

100 centazsl dollar. kna, %4Va\As5w -V 

e 
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I 

Case 8* 

To tedaee Federal Money to the currency of any State trliet« 
the dollar passes for 4s. 8d. 

Rule. 

Multiply the cents in the given sum by 14, and divide the pro* 
duct by 25 ; the quotient will be the answer in pence. 

Examples. 

I. Reduce 100 cts to Georgia cur. 2. Reduce 428 doUazs 57^ 

14 cents, to pounds, South Carolina 

5)1400 currency. 

ie\^Q Ans. iSlOO South Caro- 

* i— ^ . ^ , Una currency* 

Answer do pence =t4s. 8d« 

^1 : ' — 

A General Rjule. 

To reduce the currency of any State, Kingdom, or Province, in 
which money is computed by pounds, shillings, pence, and farth* 
ings, to the Federal Currency of the United States. 

1. Reduce the given sum of current money to shillings, six-pen- 
ces, groats, three-pences, pence, or farthings, whichsoever may be 
most convenient) and multiply the result by 1000 for a dividend. 

2. Reduce the value of a current dollar in the said State, &c. to 
the same denomination for a divisor, by which divide the above di* 
▼idend, and the quotient will be mills. If any thing remain, it may 
be rejected as us/eless. 

Examples. 

1. What is the value of one. 3. What is one farthing, ster* 

farthing, Virginia currency, in ling money, worth in the federal 

federal money ? Ans. 3 mills,47 currency of the United States? 

decimals of a mill, and 64 rem. Ans. 4 mills, 6 decimals of a 

'a a ^* r,^^^^^'^^^,^ A&^^: roill, and 64 remainder. 

«X 12x4=288)1.000(3,47+64 ,. a d. grs. grs.gr. m. Jm^ 

864 4 6=54 x 4=216) 1000(4,6+64 

864 



136,0 

1152 136,0 

1296 

2080 



2016 64 

64 4. Reduce 19iei98.11|d.8tcr 

2. Reduce 19£ 19s. 11^. ling money of Great Britain, to 

Virginia, &c. currency, to federal the federal currency of the Uni- 

money. Ans. $66 66cts. 3m.+ ted States. Ans. ^dols. 68cts* 
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III. OF TROY WEIGHT. 

Examples. 

I. in 276 lb. 11 oz. 19 pwts. 2. In 15 lb. 9 oz. ]3 pwts. 16 
23 grs. how many ounces, pen- grs. how many ounces, pwts. and 



nyweights and grains ? 

lbs, oz, pwl, grs. 

276 11 19 23 
12 



Ans. 3323 ounces. 
20 



grains ? Ans. 189ozs. 3793pwt8^ 
and 91046 grains. 

3. In 1595519 grains of gold, 
how many pounds, he, ? 
24) 1595519 grs. 

2,0)6647,9 23 grs. orer. 

12)3323 19 pwts. over. 

lb.276 11 oz. 19 pwts. 23gr8. 

4. In 61b. 2 oz. 3 pwts. 16 grs« 
Ans. 1595519 grains. ^^^ «^*"y S^^'^ ^^' 47128 grs. 

5. In 91048 grains of sUver^ how many pounds, &c.? 

Ans. 15 lb. 9 oz. 13 pwts. 16gr8« 

6. In 275520 grains how many pounds, &c. ? 

Aus, 47 pounds, 10 ounce*. 



Ans. 66479 pwts.. 
24 



265939 
132958 



IV. OP AVOIRDUPOIS WEIGHT. 

N. B.-^The following denominations of Avoirdupois Weight are 
sometimes used in mercantile transactions, and may be referred to 
as occasion requires. 



A stone of butter 16 

A firkin of butter 56 

A barrel of butter 224 

A stone of beef 8 

A barrel of beef 220 

A barrel of pork 220 

A barrel of flour 196 

A barrel of raisins 112 

A quintal of rice 100 

A quintal of fish 112 

A barrel of anchovies 30 

A gallo^ of traiu oil 7J 



Cuft. gn, Mc 

A puncheon of prunes 10 00 



A fother of lead 
A stone of shot 
A stone of iron 
A scare of steel 
A faggot of steel 
A burden of steel 
A barrel of gunpowder 
A barrel of candles 
A firkin of soap 
A barrel of soap 
A barrel of pot-ash ^ 



19 2 00 

14 09 

14 00 

20 



1 


8 


1 2 12 


1 00 


1 


8 


02 


8 


2 1 


4 


1 3 


4 
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Examples. 
1 . In 33 tons, 16 cwt. 3 qrs. 17 S«e the operation of this qiies^ 



lbs. 12 ozs. how many ozs. and 
drains > T. cwt, art, lbs. ozi. 
33 16 3 17 12 
20 



Ans. 



676 
4 

2707 
28 

21673 
5414 

76813 
16 , 

454890 
75813 

1213020 ounces. 
16 



tion contracted. 

7*. cwt. an, 16», os$. 

33 16 3 17 12 
20 

676 

676 

676. 

676.. 

. . 10 libs. in3qr8.17Ibi. 

75613 
16 



Ans. 



1213020 ounces. 
16 



7278120 
1213020 



Ans. 19408320 drams. 



Ans. 19408320 drams. 

2. In 224768 drs. of silk, how 
many hundred-weight, qrs. &c. I 
16) 224768 , drams. 

16) 14048 ounces. 

28)878 pounds. 

"4)51 10 lbs. 

Ans. 7 cwt. 3 qrs. 10 lbs. 



3. In 17 pigs of lead, each 
weighing 4 cwt. 3qrs. how n^any 
fbthers, &c. CwL art. 

4 3 

4 

Cwt. gn. 



1 fother=:19 2 
4 



19 qrs. 
17 

( ^^Fo^cwLgn. 



Quarters 78 1323(4 2 3 Ans.. 

312 

4)11 q rs. left. 

2 3 qrs. 



4. In 19408320 drs. how ma- 
ny tons, hundreds weight, &c.?' 

Ans. 33 tons, 16 cwt. 3 qrs. 
17 lbs. 12 oz. 

5. In.26881bs. of butter, how 
many firkins ? •• Ans. 48. 

6. In 17 cwt. 1 qr. 6 lbs. of su- 
gar, how many parcels, each 17 
B)s. Ans. 144 parcels. 



V. OF APOTHECARIES WEIGHT, 

Examples. 

1. In 15 lb. 6 0Z.4 drs. 2 sc. 12grs.of ipecacuanha, how many 
^aJns, andprooH 



Kxft.^^^a, 



student's ouisb. 8ft 

% A physician mixed 8 oz. of jalap with 2 oz. 6 dr. 1 se. 4 grs. 
of calomel, and is desirous of knowing how many potions of 18 
grs. each, are contained in the said composition. Ana. 286. 

3. In 89572 grains of medicine, how many pound's, &c. 

' Ans. 15 lbs. 6 oz. 4 dr. 2 sc. 12 gr. 

4. A doctor bought of aa Apothecary, 64 gallypots, each con- 
taining 5 drachms of medicine, how many potions of 25 grains each 
are contained therein. Ans. 7d8 potions.. 

VI. OF CLOTH MEASURE. 

\ Examples. 

1. In 17 yards, 1 qr. 2 naik, how many nails? Ans. 278 na. 

2. In 4712 nails, how many yards, &c.? Ans. 294 yds. 2 qcs. 

3. In 47128 nails of Irish linen, how many pieces, each 25 yds. T 

Ans. 112 pieces, 20 yds. 2 qrs. 

4. In 4 pieces of cloth, each 14 yds. how many quarters and 
nails ? , Ans. 224 qrs. 896 nails. 

' 5. In 626 English ells, how many yards ? Ans'. 782 yds. 2 qrs. 

6. In 1425 yds. of tapestry, how many Flemish ells ? Ans. 1900. 

7. In 4975 Flemish ells, how many Englbh ells ? Ans. 2985 £, £. 

8. In 4599 yds. how many French ells ? Ans. 3066. 

9. In. 54 yds. 3 qrs. 7 inches, how many inches? Ans. 1978 iik. 
10. In 2S97 ins. how many E. ells, &q. Ans. 64 E. £. 1 qr.^n^ . 



VII. OF DRY MEASURE. 

^ Examples. 

1. In 98 barrels^ 4 bu. 3 pks. 1 gal. 3 qts. of Indian com, how 
many pints, and proof? Ans. 31678 pints. 

2. In 33867 pints of wheat, how many bushels, &c. ? 

Ans. 529 bus. pks. 1 gal. 1 qt. 1 pt. 

3. In. 16127 quarts of barley, how many quarters, &o. ? 

Ans. 62 qrs. 7 bu. 3 pks. 1 gal. 3 qta. 



ym. OF LIQUID MEASURE, 

Examples. 

1. In 72 hogsheads of beer, how many barrels ? Ans. 108 bis.. 

2. If a back contain 30 barrels of beer, how many gallons does it 
hold ? Ans. 1080 gallons. 

3. In 92 hogshead of ale, how many barrels, kilderkms, firkins, 
gallons, quarts, and pints? 

Ans. 138bls. 276kil. 552fir. 4416gal. 17()64qts. 3G328pU. 

4. In 36408 pints of beer, how many barrels, &c. ? 

Ans. 126hla.l^\.<^^B&k. 

5. In 126 gallons of cider, how many botiV^^, ^utitk\vsMxft^^\ 

8» 



911 THS AHERICAK 

6. In 3 hogsheads of brandy, how many half*anchors ? 

Ans. 37 half anchors and 4 gallons 07er» 

7. In 1712 gallons of wine, how many pipes ? 

Ans. 13 pipes, 1 hogshead, 11 gallons. 

8. In 8063 gills of wine, how many hogsheads, &c. ? 

Ans. 3hhds. 62ga]s. 3qts. Ipt. 3 gills. 



IX. OF LAND MEASURE. 

Examples. 

1. Reduce 17 acres, 3 roods, 10 perches, to perches. Ans. 2850^ 

2. Reduce 17551 perches into acres, &c. Ans. 109A.^r. 31p. 
3« If a piece of ground contain 24 acres, and an inclosure of 17 

acres 3 roods betaken out of it, how many perches are there in the 
remainder? Ans. lOOOp. 

4. One field contains 7 acres, Irood, 36 perches; another 10^ 
acres 32 perches ; and a third 12 acres 1 rood. How many shares^ 
of 76 perches in each share, are contained in the whole ? Ans. 63.. 



• X. OF LONG MEASURE. 

Examples. 
I. A degree contains 69.^ Eng- 2. In 1360820 feet, how maay 
fish or statute miles. How lOa- miles, furlongs, poles,. &c. ? 
ay furlongs, poles, yards, &c. are Ans. 257m. 5fur. 33p. 4Ay. 2f. 
contained therein ? Examine the work carefully. 



68 



Jj 3)1360820 feet. 



® 453606 yards+2 feei 



556 furlongs. 2 
40 

8)22240 poles. 5J=^ 11)907212 half yard*. 

5i 

-JU^ 4,0)8247,3+9 hf. y.=4} y. 

-iS yards. i^+33p. 

.^^^ ? 257m . 5f. a3p.4iy .2f. 

y66960 feet. 3, How many times will a 

\Jjj wheel of 18 feet 9 inches round 

44036^0 inches.. turn between Richmond, in Vir- 

5s ginia, and Philadelphia, which is 

13210560 bvleycorns. ^^ ^^^^^ ^^^' 7&ilS4. times, 

and 160 inches remainder. 

4' How many barleycorns will reach round the terraqueons 
giobCf which is 360 degrees, and ea^h degree 69^ English miles ? 
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XI. OF SOLID MEASURE. 
Examples. 



I. How many solid feet and 
inches are contained in a block 
of marble that is 6 feet 6 inches 
long, 4 feet 6 inches wide, and 
2 feet 4 inches thick ? 

/i, in. 

6 8 long. 
4 6 wide. 

24 

2 8 

3 
4 



Square 30 measure. 

2 4 thick. 

60 

10 



AuE). 70 solid feet, and 
120960 solid inches. 



2; How many cords Bte con- 
tained in a pile of tan-bark that 
is 30 feet long, 20 feet wide, and 
12 feet high ? Ans. 56 cords» 
and 32 feet over. 

3. If a pile of wood be 50 feet 
long, 12 feet wide, and 8 feet 
high, how many cords are con- 
tained therein ? Ans. 37 cords, 
and 64 feet over. 

4. How many tons of round 
timber are contained in 1000 so- 
lid feet ? Ans. 25 tons. 

5.' How many tons of hewn 
timber are contained in 2000 so- 
lid feet ? Ans. 50 tons. 

6. How many tons of hewn 
timber are contained in 250000-^ 
lid feet ? Ans. 



XII. OF TIME. 

Examples. 

,1. Reduce 12 years, 10 months, 3 weeks, 2 days, 18 hours, .^ 
niinutes, and 44 seconds, into seconds. Ans 403639200 seconds. 

2. In 121812 seconds how many days, &c. ? 

Ans. 1 day, 9 hours, 50 min. 12 sec. 

3. How many days, hours, mi- 4. How many days are there- 
nutes, and seconds have passed from the 24th of May, 1829, to 
since the birth of Christ to Christ- 
mas, 1830? 

6 hourss:})1830 years.. 
365 



9150 
10980 
6490 

667950 
457i 

Answer 668407J daya, 
16041780 hours, 962506600 mi- 
aates^und 57750408000 seconds. 



the 16th day of August, 1830,. 
inclusive ? 

From the 24th of May, 
1829, to the 24th of 
May, 1830= lyear=365 dafv- 
The balance of May, 8 

June, 30 
July, 31 
August, 16 

Answer 450 days.. 
6. From March 2d to Novem- 
ber the 19th follo^vck^, ^^Jwl- ^ 

8ive,Ylio^ mmi ^^1^"^,^^ . ,^ 
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XIII. OF MOTION OR CIRCLE MEASURE. 

An Example. ^ 

In half a year's time the sun makes his progress through 6 signs 
of the zodiac. How many degrees, minutes, and seconds does the 
progress amount ta? Ans. 180 deg. 10800 min. and 648000 sec. 



PROMISCUOUS QUESTIONS. 



L. A merchant wishes to 
change 124i& in gold coins for 
an equal number of crowns, 
half-crowns, pistareens, bits, and 
half-bits. How many of each 
sort must he haye? Ans. He 
must have 258 of each sort. 
Examine the work carefully. 

A crown =5 
A half-crown =2 6 
A pistareen =13 
A bit =0 7il £124 



A half-bit =0 3J 



9 8i 
12 

116 

4 



20 



2480 
12 

29760 
4 



4P6 ) 119040(256, 
930 

2604 
2325 



2790 
2790 



2. In 2184 pounds of beef, 
how many messes, each an equal 
number of 1, 2, 3, 4, 5, 6, and 7 
pounds ? 

1+24.34.44.5+6-1-7=28 
28)2184(78 messes, att«. 
196 



224 
224 



3. Divide 112 dollars among 
A, B, C, and D, so that B may 
have 5 dollars as often as A gets 
3, and C 7 as often as B 5, and 
D 10 as oflen as C gets 7. What 
is the share of each man ? 



A 3x4.48= 
B 5x4.48: 

C 7x4.48: 
D10X4.48: 



r 



Divi8or25) 112.00 

Multiplier $4.48 



$ ctt, 

13.44 A*B pt. 
=22.40 B's pt. 
:31.36 C's pt. 
:44.80 D*B pt. 



112.00 
proof. 



4. A goldsmith has 3 ingots of silver, each weighing 2 lb. 2 oz. 
ISpwts. 6grs. He intends to make them into spoons of 2 oz.,, 
pups of 5 oz., salt-cellars of 1 oz.j and snuff-boxes of 2 oz., and 
wants an equal number of each. sort. Please to inform him how 
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5. How many teaspoons will 4560 grains of silver make, allow- 
ing ea«h spoon. to weigh half an ounce i Ans. 19 spoons. 

6. A butcher cut 780 pounds of beef into pieces of 1^, 3, 4, 5, 
and 6 pounds, and had an equal number of each- weight. How 
many were there ? Ans. 40 pieces of each weight. 

7. How many bags, each holding 4^ bushels, can be filled out of a 
gamer containing 190 bush, of wheat ? Ans. 42bags, and 1 b. over. 

8. How many casks, which will hold 33 gallons each, may be 
filled out of 5 pipes and 1 hogshead of rum ? Ans. 21 casks. 

9. A vintner is desirous of drawing off a pipe of Canary wine in- 
to bottles containing pilots, quarts, and pottles, and of each sort an 
equal number. How many will he have ? Ans. 144. 

10. A tract of land containing 1299600 square perches is to be 
divided into 25 equal parts. How many acres, &c. will there be in 
each part ? Ans. 324A. 3r. 24 perches. 



THE SINGLE RULE OF THREE DIRECT. 

The Single Rule of Three Direct is composed of three terms,, 
which are always given in the qaoetloii, to find the fourth term or an* 
swer ; two of them are called the terms of supposition, and the oth^ 
er one, the term of demand. 

A Rule for stating the Questions and the Operation. 

1. Set down the term of supposition in the first place ; that always 
moves the question, and is the principal cause of gain or loss. 

2. Siet down the term of supposition in the second place, that is 
of the same denomination as the fourth term or answer required. 

3. Set down the term of demand^ that is, whatever you wish to 
find the value of, in the third place, and the stating will be completed. 

4. If the first and third terms of the stating are of different names, 
they must be reduced into, the same denomination. 

5. Reduce the middle term to the'lowest denomination mentioned 
in it, or lower, if the nature of the question should require it. 

6. When all the terms of the stating are reduced as above direc- 
ted, (if necessary) — ^then multiply the second and third terms to- 
gether, and divide the product by the first term — the quotient will be 
the fourth term or answer to the question, and of like name with the , 
middle term or whatever denomination it was reduced to. 

7. If there should be any remainder, reduce it to the next denom- 
ination below the name of the quotient now obtained, and divide 
the product by the same divisor as before, and the quotient will be 
80 many of this last denomination — proceed in the same manner 
with all the remainders, till you have reduced VVi^tdl \.o ^^ Vr«^"^N. 
denomination that the middle term admits oi, ^i[\^\\i^ ^^n^i^^J^^^- 
tients, properly connected, will be the answexv 



94 TXS AMSBiCAN 

6« The questions must be prayed bf reverBing the order of the 
stating, and working it back again, which will produce the' middle 
term of the first stating for the answer, if the work in bodi stating^ 
be eorrect. * 

A Poetical Rule. 

This Grolden Rule has places three, 
The first and third must so agree, 
That of one name they may remain, 
If to the truth you would attain ; 
The second by third, then multiply, 
And divide by the first ingeniously, 
Then will your quotient be the same, 
That you in second place did frame ; 
Which by Reduction may be brought 
Into whatever name is sought. 
Change the stating and backward work,. 
And that will prove the given quirk. 

Examples. 

1. If 8 yards of linen cost 5 dollars, what will 2 yards cost at the 
same rate ? 

y4>. f ydt, yds, % c, yds. 

As 8 : 5 :: ^ As 2 : 1.25 :: 8 

2 ' .8 

8)10.0a 2)10.00 

Ai&s. $1.26 Ans. $5.00 which is equal t» 

the middle term in the first stating ; therefore I say the anjswer is right.. 

2. If 2 pounds of lo^af sugar cost Is. 6jd. what will 24 pounds 
cost at the same rate ? 

lbs* s, d, lbi» Ibt, 9. d, fbs. 

As 2 : 1 6J :: 24 As 24 : 18 6 ;: 2 

12 37 12 

18 168 222 

2 72 2 

37 2)888 6)444 

2)444 4)74 

12)222d. . 12)l8Jd. 

Answer, 16s. 6d. Ans. Is. 6Jd. which is 

eqaaJ to the middle term in the first 8lal\tig\ coi[\&eQ^^\iil^ the work 
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3. If 13 yards of broad cloth cbst 70 dolltts, what will 27 yards 
'Come to, at the same rate ? 



yds, $ yds 

As 13 : 70 :; 27 

27 

490 
140 



d». 



• jfos,' a c. ««• 

As 27 : 145.38,4 :: 13 

13 



436192 
145384 



c. Id* 



13)1890(145.38,4 kaa. 
13 

"59 
52 

"70 
65 



1889992 

8 r6iD*ad% 



13)5.00(36 cents. 
39 

Tib 

104 



3)1890.000 
9)630.000 
Answer $70 prooH 



13)60(4 miUs. 
52 

8 rem. 



4. If !^ pounds oi butter cost ISj^d. what will 2 cwt..3^qr8. 12 lbs. cost ^ 

Ibt. d, C, er. /^«. C. or. lb. £ t. d. lb§k 

As 2i^ : 15i^ :: 2 3 12 
4 4 



2 
5 



62 11 

28 

100 
22 

320 
2 

640 
62. 

T280 
3840 

5) 39680 

4 )7936 qrsw 

12 )1984 pence. 

2,0)16j5 4d. 

Aos. £8 5 4d. 



a 

As 2 

4 

11 

28 

100 

22 

320 
2 

«4,0 



3 12 : 8 5 4 :: 2^ 
20 

165 
12 

1984 
S 

8)992,0 

ill I 11 M 

«)124 
Ans. 15^. proof 



■••■•I!!. 
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«. IfSfiyds. of superfine cloth costiBfiS, what will S4 yd». cofme to 

Ab 36 : 48 :: 64 As 54 : 87 4 7^ :: 26 

64 . 30 



168 

£ t. d. 

VS)9aiBe(8I 4 7i 
908 

188 
182 

~6 
80 

96)liD(4s. 
104 "^ 

16 
12 

96)1^(W. 
182 • 

10 
4 

26)4W(|qr;^ 

as 

14 rem. 



1744 
12 

III I h I 

20935 
4 

83741 

502446 
167482 

2177266 

14 rem. ad* 



6)2177280 
9)392880 



4)40320 qn. 
12)10080 
2,0)84,0 
Answer £42 proof. 



is. If 2| IbB. of tea cost $3»33| tents, what will 9 lbs. come to ? 
A^ 2| : 3.33| t: 9 As 9 : 13.33| :: ^ 



4 
9 



3 



4 
36 



1000 
36 

6000 

aooo 

9)36000 



d)400Qt]uiAi 



4 
36 



4 
9 



"H 



i 



Aaaircr 113.33^ ctt^ 



4000 

6)36000 
6)6000 






y. If lib. of tobaeoo oosi 6|ct8. what wilfOGIbe. cbsl ? knn. p 

8. If lib. of eheese cost 1 2^cts. what will 1 cwt cost ? - Ana. $ 1< 

9. IflcWt.of8U7arcost$ll.*3Uct8. what will lib. cost? Ans. lOctfi* 
10. If ooe pair^ stockings cost ST^cts., what will 19 dozen pair 

«ost? ^ An^. $85.50 ct8. 

11. If a (irkin of butter containing 56lb8. coat ^l.dB^dt^., what . 
will ilb. of it come to ? An;9. 8^ct8. 

1^. If lib. of tobacco cost. 13| cents, what will 17cwt. \^qr8, 
coBie to ? Ads. $M& 

13. If 19 dozen pair of shoes cost 85 doUal-s 50 cents, what wUl 
1 pair cost? Aps. 37^ct8. 

14. If 15 lbs. of tobacco cost $1.50 cents» what will 4781bs. cost ? 

Ans. $143.40ct9. 

1(^ Sold 3cwt. of tobacco at i25cts. p^r lb. What did it amount 

to ? Ans. $84. 

^ 16. Bought 19 chaldfoBS of coals, nt $4.91$ cents per chaldron. 

What did they amount tq ? \ Ans. $Vi3.4l§cts. 

17. Sold 3 hogshe^ifs of tobacco, weighjuig together IScwt. Iqr. 
191bs. at the rate of 21tts. per lb. What sum dil3 they amou;it to ? 

Aiis. $3(i2.67ct8. 

18* What will 5 pieces of cloth/each containing 19 yards, cost 
at the rate of $-2.75ct8. per yard ? Ans. $261.35ct8. 

19. If an ell of holland cost 75 cents, what is, thd value of ^ pieces, 
each containing 12 ells ? ' • . . Ans. $45. 

20^. How many pounds of bacon cai? I biiy for 24 dollars, at the 
rale of 12^cts. a pound ? : An*. lO^lbs. 

21. If a man spend $2.25cts. in 4 weeks, how long will $176. 
Si^cts. last him at that rate ? Ans.ii years5 weeks. 

22: tf I expend 6|cts. a da:y, what will mji^ expenses amaant to in 
a year ? An». $&]!^8I Jets. 

23. If IJ yards of silk cost $2.50ct8. whal will Iqr. and 2 nails 
of the same cost? . Ans. ()2icts. 

24. If the price of one acre of land be $18.25 cts. what will 50 
acres, 2 roods, and 29 perches coma to, at the same rate ? 

Aiis. $92?}.90ct^PJ mills. 

25. If a bushel of potatoes cost 75cts.4 what will 56 bushels 3 
pecks come to? ' Ans. $42.56^ cts^ 

26. If I give $42.56Jct3. fdt 56 bushels 3 pecks of wheats what 
will a peck of it cost? Ans. I8|cts. 

27. How much sugar will $28 dollars pay for, at 6Jcts. per lb. ? 

Ans. 33(>lb8. 
23. How many yards of cotton cloth eait be boi^ht for 12 dol- 
, lais, at 18|cts, a yard ? * Ans. 64yds. 

f 29. A wine merchant bought 3 pipes of wine, coTk\w\\\vo V>^^ 
j 124, and 126f gallong, respectively, at dl|cla:pc^Y wa»»ti. ^NV%\.$:\\ 

9 



$ 
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30. A' linen draper bought 4 pieces of linen, two of which cod^ 
tainedin^^ yards each, and the other two ^^ yards each, at G^ctSi 
per yard. What was the whole cost ? Ans. $66.564ct8. 

31. How much wheat can be bought for f|866.3^t8 at the rate of 
( I <35ct8. a bushel ? Ans. 42 1 busheb. 

3'^. A merchant bought 12 pieces of cassimere, each containing 
12yds.»at $i.75ct8. per yd. What did they cost him ? Ans. $WL 

Examples in Sterling Money. 

^3. If an ounce of sil?er cost 5s. 6d., what will be the price of a 
tankard that weighs lib. lOoz. lOpwts. and 4 grs.? 

Ans. ^6 3s. 9$d.+96. 

34. If 7cwt. 3qrs. 141bs. of loaf sugar cost £'2^ 14s. 66., what 
are Bibs, of the same sugar worth } ' Ans. 4s. 8d. 

35. A merchant bought 14 pieces of drab cloth, each containing 
28 yards, at 13s. 6^ per yard. What smn did the whole cost him? 

. Ans. JS265 88. 4d. 

36. A draper bought 35 pieces of cassimere, each containing 12 
Vards, at 14s. iOd. Jqrs. per English ell. What did the whole cost 
him? Ans. dS250 58. 

37. A merchant bought* 50 pieces of kersey, each containing 34 
Flemish ells, at the rate of $s. 4d. per English ell. What was the 
total amount ? Ans. d&4^. 

38. If one grain of gold beirorth l^d. what are 141b. 3oz. Spwts. 
Worth .> " Ans. <£51448. 

39. A certain man was owing of a merchant £950 10s. but com'» 
pounded with hm for 7s. 9d. in the pound. What sum did the mer- 
chant receive, and how much did he lose ? 

Ans. He received £^G& 6s. 4^d. and lost j^562 3s. 7|d. 

40. A gentleman's daily expenses are l8s. lOd. Jqrs. and he layi 
up i&191 3s. 0d> Jqr. at the year's end. What is the amount of his 
annual income ? Ans. £5X' 



THE SINGLE RULE OF THREJE INVERSE. 

The Single Rule of Three Inverse is composed of three terms, 
which are given in the question, to find the fourth term or answer ; 
two of them are called the terms of supposition, and the other one, 
the term of demand. 

Rule. 

1. State the qttestien and reduce ^11 the terms of the stating (if 

necessary), precisely in the aame manner as in the Single Rule oi 

Three Dhrect; 

J^.illir7^ip}/iheifiist end second terms together, and divide the pro- 

nvi by ibe AaJ tettflM^the quotient iYietic^ wVam^ i«iii\ife,iaMk ^ai^ 
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twer, and of like name with the middle term or wtnteter denomi- 
m^tion it was reduced to. 

3. The questions most be proved by cfaanj^ng the order of the 
Bfatlng/and woirking it backward oa in the Kngle Bole of Three 
Direct. , 

h If 46 men can build a wall in 34 daye, how many men can 
do it in 192 da^s ? 

da, men, da, dtu aMA. da, 

; . As 24 : 48 :: 192 Af 193 : :: 24 

^ J6 

192 4)1162 

/ Oft _ 

_ 6)288 

l»)lia2(Ans. 6men xan . -^ 

1 162 build the wall in ^°«' 48^ roen,s=to 

192 days. the middle term of 

.... the nrst statmg. 

2. Suppose 800 soldiers were placed in a garrison, and their pro- 
visions were computed sufficient for 2 months. How many soldiers 
must depart from the garrison, that the jNroriaions may serve the rest 
6 months ? 

9*^* Mii •• ^^' '**'* ^ ganison, because 320 

X : 800 :: o ^jH consutoe the provisions in 6, 

^ inhpths* Mo. Sol. Mo* 

6 : 320 :: 2 

' 6 



^)I600 



320 subtracted, ^.^^rr 

from 800 2)1600 

Ans. 480 soldiers must 800 iwoof. 



■ ■ *!» * « 



3. How many yards of mattiftff thaiia lialfa yard wide, will cover 
a floor that is 18 feet wide and 3Ole0t long? 

F. IV. F.L, In, W. J5fcflf. Hd$, F, W. 

As 18 : 30 :: 18 A* 18 : I20 :: 18 
12 18 12 

216 96" 216 

30 12 



18)6480 2160 yards. 

3 feet. 



3)360 feet. 
Ans. 120 yards. 



316)6480 

!■»» |B i i l a n 1 1 III m* 
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4. How moeii ia leogtb, that is 9 inches wide, will make t- 
squarefbot? Ans. 16 inches. 

6. If I lend my neighbor 100 dollars for 6 months, (allowing 30 
days to the inonth,) how long must he lend me one thoasand dbl-^ 
lars to requite ray kindness ? Ans. 1& days. 

6. If a roan perform a journey in 3 days, when they are IGhoun 
long, how many days of 12 hours^ long will he require to perform 
the same journey ? Ans.. 4 days. 

7. If 100 dollars principal, in 12 months, gaip 6 dollars interest, 
what principal will gain the same interest in 4 months ? 

Ans. 300 doUan* 

6. How many yards of baize, | of a yard wide, will line 4 yards 

of camblet that is 1 yard wide ? Ans. 5^. yards. 

9. How many yards of tapestry, that is 2 nails wide, will line 

4 yards of velvet that is | of a yard wide ? Ans. 24 yards. 

10. If 28s. will pay for the carriage of one hundred weight 150 

miles, how far may 6 cwt. be carried for the same money ? 

Ans. 25 mDes. 

; 11. How much in length, that is 3 inches wide, will make a- 

square (bot ? Ans. 48 inches^ 

12. A and B joined in company ; A had 50jS of stock in the firai 
for 10 months, and B had his stock in for 8 months. They shared 
equally of the gain. What was B's stock worth? Ans. &^£ lOs. 

13. If the penny loaf weighs 9 oz. when wheat is sold al 6s. 3d. 
per bushel, how much should it weigh when wheat is worth but 48. 
6d. a bushel ? Ans. 12 oz. 10 pwts. 

14. If 15s. worth of wine will serve 46 men, when the tun is 
worth 12£, how many men will the same 15Ss worth suffice when 
the tun is worth biU S£? Ans. 69 men* 

15. If 8 boarders drink a barrel of cider in 12 days, how long 
would it last if 4 more were to join the company ? Ans. 8 days* 

16. A ship's company of 15 men have bread enough for their 
voyage, allowing each man 8^ ozs. per day, when they pick up a 
crew of 5 persons in distress, to whom they are willing to give^part. 
What will be the daily allowance of each person? Ans. 6 oz. 



OF DIBECT AND INVERSE PROPORTION. 

The Rule of Three contains two sorts of proportion, namely, 
Direct and Inverse, which are only parts of the same general rule ; 
andr in a scientific arranofement, it would be best to consider them 
so: but a distinction is necessary, because it makes the -Rule of > 
Three more intelligible to the young student. 

I. Of Direct Proportion. 
* - *^ 

L When, more requires more, or leas ie«v\i\i^a \fc%&v^2>M^ ^tc^^^^.- 
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tion is direct, and the question of course belongs to the Single 
Rule of Three Direct. 

Explanation* 

% More requires more when the third term of the stating is 
greater than the first, and requires the answer tp be more than the 
second in the same^ proportion. 

3. Less requires 'less when the third terra of the stating is less 
than the first, and requires the answer to be less than tke second 
in the same proportion. 

II. Of Inverse Proportion. 

1. When more requires less, or less requires mere, the propor- 
tion is inverse, and the question of course belongs to the Swingle 
Rule of Three Inverse. 

Explanation. 

2. More requires less when the third term of the stating is greats 
er than the iir^st, and requires the answer to be less than the second 
in the same proportion. 

3. Less requires more when the third term of the stating is less 
than the first, and requires the answer to be more than the second 
in the same proportion. 

Examples. 

1. If an ingot of silver weighs 36ozs. lOpwts., what is it worth at 
83^ cents per ounce ? Ans. $3(Jl4I§ cents. 

^. What quantity of shalloon, that is 3 quarters of a yard wide, 
will line 7^ yards of cloth that is 1^ yar^s wide ? Ans. 15 yds. 

3. If a student pay 6 dollars for 5 months' tuition,, how much will 
he have to pay for three months? Ans. $4.80 cents. 

4. A silversmith sold a tankard for $36 at 67^ cents per ounce. 
What did it weigh ? Ans. 41ozs, dpwts. 20grs.+ 100 rem^ 

5. How many yards of matting, that is 2 feet 6 inchjes wide, will 
cover a floor that is 27 feet long and 20 feet wide } • Ans. 72 yds. 

6. If a herring and a half cost three hoiApetnoej what will a do^ 
zen come to ? . . Ans. 1 shilling., 

7. A cistern that holds 252 gallons receives water from a conduit 
at the rate of 60 gallons per hour, but in the same time discharges 
45 gallons through a hole in the bottom. In what spaoe of time 
will the cistern be full ? Ans. 16 hours 48 minutes. 

8. If a staff that is 4 feet long give 6 feet of shade on level ground, 
what is the height of a steeple whose shade is 99 feet at the same 
time ? Ans. 66 feet. 

9. How many yards of paper, that^is 2J feet wide, will cover <v 
wall which is 12 feet long and 9 feet high ? Ans. 14yds. Ifl. SJin.+ft 

10. What will 2cwt. Iqr. 191b. of wool cost, at 8s. 6d. ger 
stone ? Ans. €£ \a, ^ii^-V^^ ^««!^* 

JJ. l/'a/>//2fafiKinecostl0d. wh«^twi\\3Yi\iia»<iom^Vi'^ 1^>^^^ 

9» 
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12. If a pipe of Canary wine cost 40iS what will one pint of it 
cost ? Ans. 9J-f 96 remainde?* 

13. How many yards of cotton cloth, that is 3 quarters of a yard 
wide, will line a coverlet that is 9flt. lon^ and 7fl. wide ? Ans. 9^yds. 

14. If 1 pennyweight of gold be worth 89 cents, what are 8oz8» 
lOpwts. IGgrs. worth? Ans. $151.89^ cents. 

15. What is the weight of a pea to a steelyard, which, being sus- 
pended 39 inches from the center of motion, will equipoise ^081bs. 
suspended at the draught end 3 quarters of an inch from the said 
center of motion I Ads. 4 pounds. 

16. What weight, suspended 3 quarters of an inch from the ful- 
crum, will be equipoised by the pea of a steelyard that weighs 41bs, 
suspended 39 inches from the said fulcrum, at the other end ? 

Ans. 208 pounds. 

17. A lady very fair did herself betake. 

Of nice needle work, a carpet rare to make, 
With silk and silver wrought most curiously, 
With elegant pictures, pleasant to the eye ; 
Fifteen yards in length the carpet did extend, 
Seven quarters wide it was from end to end ; * 
But she's desirous, before the carpet's seen, 
To line it with silk five quarters wide, and green.. 
Now this lady fair desire^s of you to know 
How many full yards will line the carpet so* 
Now, sir, OH^y grant the lady-fair's desire, 
And she will your talents very much admire. 

Answer. — Dear Miss, the question is quite easy done, 
It requires yards exactly twenty-one. 

18. As I was hunting on the forest grounds. 

Up starts a hare before my tv/o gray-hounds; 
The dogs being swift on foot did fairly run 
Unto her fifteen rods just twenty-one. 
The distance that she started up before 
Was four^score, sixteen rods just, and no more. 
Now this I'd have you unto me declare. 
How far they ranbefore they caught the hare ? 

21—15=6; then, as 6 : 21 :: 96 .. 336 rods, answer. 

This question may be proved by Simple Addition, in the following 

manner: 

, «H-21+21+2l4.2i+2I+2l+21+21+21+-»l-h2l+21+2I-|-2I+21+2l=a36 

Or thus: 15 x 16+96=336, and 21x 16=ithe Isame. 

N. B. Sound, that is not interrupted, moves about 1150 feet ia* 
one second of time.— See Vyse's Arithmetic, page 68. Mr. Ni- 
cbolasPlke says it moves> about 114%{eet in a 8eGond^-*See Pike*& 
Antbwetic, page 370. 



19* Hbw leng after the firihg of a cannon at Newburji^ort will th# 
sound be Keard at Ipswich, estimating the distance to be 10 miles ^ 

feet. «>c. ' fift. Answer, 

10miles=:52800ft., then : As 1142 : 1 :: 52600 •• 468ec.+268 rem. 
. 20. If I see the flash of a cannon 1 minute and 3 seconds be- 
fore I hear the report, how far is she off, supposing the sound to 
move 1150 feet in a second. Ans. 24150 yards. 

21* One evening fair I did espy 
A Mediterranean ship pass by. 
Whose gallant gnnners quickly sped,. 
And fired a volley from her head. 
Now from the time the flash appeared 
Until the sound I plainly heard, 
Was minutes tw.o and seconds four, 
What was her di^ance from the shore? 
As Is. : 114211. :: 124s6c. •• 26min. 1442yd6. 2fl. Answer. 

The following question is inserted by the request of a friend : 

22. A Maypole there was whose height I would know. 
The sun shining quite straight, to work I did go; 
The length of its shadow, upon level ground, 
Was sixty- five feet, when measured, I found. 
A staff I had by me just five feet in length. 
Which gave out a shadow four feet and one tenth. 
The height of the Maypole I would gladly know, 
And that is the thing you are required to show. 

Answered poetically by Mr. James Brown. 

Sir, your question to solve I did puzzle my brain^ 
f I read it and tried it, and read it again ; 

1 thought it was sure some profound mystery^ 
Till ^t length it turn'd out the plain Rule of Three.. 
Suppose that a shadow of fotir feet and one-tenth 
Requires a staff which is just five feet in lengtli, 
The Maypole, whose shadow was sixty-five feet, 
Will be twenty-six yards perpendicular height. 
The remainder is full fifteen inches and more, 
Which I probably might have mentioned before ; 
But I thought if Qoliah would want such a rod, 
When we cut it we'd leave a good stump on the, sod.. 
Now, sir, if my answer does please you aright, 
I am your humble servant, and bid yon good night.. 
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' THE DOUBLE RULE OF THREE DIRECT. 

The Double Rule of Three Direct is composed of five terms, 
which are given in the question to find the answer ; three of then 
are called the terms of supposition, and the other two the terms of 
demand. 

A Rule for stating the Questions, &c. 

1. Set down the term of supposition in the first place, which is 
the principal cause of gain or loss, interest or demand, increase or 
decrease, action or passion. 

2. Set down the term of supposition in the second place, that 
signifies the time in which the gain is acquired, the loss sustained, 
the action performed, or the distance from one place to another. 

3. Set down the term of supposition in the third place ; that de- 
signates the gain or loss, interest or action performed, which must 
be of like name with the answer required. 

4. Place the two terms of demand in a line with the terms of 
supposition, so that the first and fourth terms of the stating may be 
of like name ; also, the second and fiflh, and the stating will be 
completed. 

5. If the first and fourth terms of the stating be of different de- 
nominations, reduce them both to the same, and do likewise by the 
second and fifth terms. 

6. Reduce the middle term to the lowest denomintition men* 
tioned in it, or lower, if the nature of the question require it. 

7. When all the terms of the stating are reduced as above direct- 
ed, (if necessary,) then multiply the first and second terms together 
for a divisor, and the three remaining terms for a dividend ; the quo- 
tient thence arising will be the answer required to the question, and 
of like name W4th the middle term, or whatever denomination it 
was reduced to. 

8. Questions may be wrought by two single statings in direct 
proportion, which may serve as proof to the compound stating; or, 
the operation may be proved by changing the order of the com- 
pound stating and working backward, which will produce the mid- 
dle term of the first stating for the answer, if the work in both be 
right. 

9. When a question is wrought by two single statings, the an* 
swer to the first will be the middle term x)f the second one. 

10. The operation, in many questions, may be contracted by 
working with the nliquot parts instead of the whole terms. The 
aliquot parts are found by dividing amultiplyingterm by a dividing 
term, or a dividing term by a mukiplying term. 
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Examples. 

I. If ^ bushel^ of provender serve 16 horses 12 days, howman; 

bushels will serve 46 horses 32 days ? 
^ H. D. B. If. n. 



If 16x12 : 24 :: 48x32 

48 



12 

• 

192 



192 
96 

Tl52 
^32 

2304 
3456 



192)36864(192 bush. 
! 192 Answer. 

1766 
1728 



384 
384 



If 48x32 : 192 :: 16x12! 
32 16 

"96 3072 
144 12 

1mS$ )36864(24i. proof- 
307^2 

6144 
6144 



The operation contracted. 
/f. B. B. H. D. 

Ifl6xl2 : 24 :: 48x33 
B = 4x 2 

Ans. 192 bushels. 

H, />. /f. H. D. 
If 48x32 : 192:: 16x12 

2 4 6 

6 



The same question wrought by two statings 



Ans. 24 bush, proofs. 



tf, B. M* 

If 16 : 24 :: 48 

48 

192 
96 

16)l'i52{72&. 
112 

"32 
32 



D. B. D. 

If 12 : 72 :: 32 
32 

144 
216 



12)2304 

Ans. 192 bush- 
els as before. 



2. If 7qrs. of malt are sufficient 
for afamily of 7 persons 4 months, 
how many quarters are enough 
for 42 persons 12 months ? 

12 3 4 5 

P, mo» qrs, P, mo> 

If 7x4 : 7 :; 42x12 

3 



3. If $56.33ilcts. be the wa- 
ges of 16 men for 8 days, what 
sum will 32 men earn in 24 
days? 






Answer 726 quarters. ALnswex^^^-^^"" 

■ . — — ^ 
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4. If ft carrier receive $8 for 

the carnage of 3cwt. 150 miles, 

bow much ought he to have for 

the carriage of 7cwt. Sqrs. 141b8. 

50 miles ? 

12 3 4 5 

ewt, mi. $ act.an.ibt. 

If 3x160 : 8:: 7 3 14x60 
4 4 



la 

28 

m 

160 
60400 



31 

28 

iiii 

62 

iii 

8 

7066 
60 



it04,00)3528,00(7$ Ans. 
3888 

• • • •< 

The operation contracted. 

emt, fiti. $ cwLqrs. tin, mi. 

If 3x150 : 8 :: 7 3 14x50 

8 

8x3=. ..,9)63^ 

Ans. $7 a? before. 



5. If 100£ principal gain 6£ 
interest in 12^onths, how much 
will 245i5 prmcipal gain in B 
months ? 

£p, mo. £,nU. £p. mo. 

If 100x12: 6 :: '245x8 
12 8 



vm 



1960 
6 

1200)11760(9 I6an>. 
10600 



960 
20 

1200)19200(16 
1200 



7200 
720O 

% • • • 



6. If 100 dollars principal gain 6 dollars interest in one year, 
what will $*i33.33^ cents principal gain in 20 weeks ? 

$p. so. ^hit. %p. to. %p. 10. $ c. $ «• 

If 100.00 X 52 : 6 :: 333.3*3^ x 20 If 333.33^ X 20 : 7.69 :: 100.00 X 52 



300.00 
52 

60000 
150000 

1660000 



1000.00 
20 

^oo!oo 

6 



1000.00 
20 

20000.00 



%e. 



)120000.00(7.69 Ans. 
109200 00 

1060000,00 
936000 



144000 00 
140400 00 

Remainder 3600 00 



300.00 
52 

15600.00 
769 

14040000 

9:36 

1092 

360000 



20000.00) 120000.000e(6pf. 



BtraiBNT's OVIDX. lOt 

V 

1 Y. K certain man lent out j^6 to receife inteiMt for the samoi 
^uid when it had cpntinued 8 mdntbs he reeeifed for principal and 
interest together, me sura of £dS 17b. 4d. I demand at what pe# 
-cent* per annum he received interest ? 

88 17 4 
86 00 

£ mo. ^ £ m€f., 

If 86x8 : 2 17 4 :: 100x12 
8 , 20 12 

688 67 12)1200 peace. 
12 



688 



2,0)10,0 



Answer jS5 per cent, per annnm. 
, 8. I demand the interest of 250 dollars for 73 days, at 6 doUaii 
|ier cent, per annum ? 

If 100x365 \ 6 :: 250x73 
5 6 



500 5,00)15,00 

Answer 03 

9. If 2001b8. be earned 40 miles for 50 cents, what sum will pay 
for the carriage of 202001b9. 60 miles ? Ans. $75.75 cents. 

10. If 180 bushels of oats be sufficient for 18 horses 20 days, hoW 
many bushels will serve 60 horses .36 days ? Ans. ]080 bush. 

11. If a regiment of 936 soldiers eat 312 quarters of wheat in 84 
days, how many quarters will suffice a,n army of 11088 soldiers 56 
days ? Ans. 2464 quarters. , 

12. I demand the interest of 2240 dollars for 7 years, at $6 per 
cent, per annum. Ans. $940.60 cents. 

13. If a yvagoner charge 7 dollars for the wagonage of 700 lbs* 
120 miles, how much must I pay him for the wagonage of 4200]b8. 
240 miles ? Ans. $84. 

14. What is the interest of 669 dollars for 3 years and 9 months^ 
at $5 per cent, per annum ? ^ Ans. $ 125.43| cents. 

15. If a family of 12 persons use 6 barrels of flour in 3 months^, 
how many barrels will they use in a year if 6 more be taken intothct 
fatiily ? Ans. 36 barrels. 

16. If a man borrowed $1070 on interest, and at the expiration 
of 18 months have to pay $l262.60cts., at what rate per cent, per 
annum, was the interest computed ? Aw^. ^\SL'^\ ««s&.« 

17. If 8 reapers received £3 4s. for 4 da^rf NiiotV> ViViaX wwssl ni^ 
pay 48 teapera for 16 day a* work ? K»sk* *^^ ^®'^' 
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16. If a fttntly of 9 people expend $450 in 5 months, how mtich 
will be sufficient to maintain them 8 mouths, if 6 people more corns 
mto the family? ' Ans. $1120. 

19. What is the interest of 654 dollars for 164 days, at $6 per 
cent, per annum ? Ans. $17.G3ct8.+41 rem. 

30. A certain usurer put out $'^50 to receive interest for the same, 
«nd when it had continued 9 months, he received for principal and 
interest the sum of $'^1.^3cts At what rate percent, per annum, 
was the interest calculated ? - Ans. 6 per cent 

21. What is the interest of $947 for 394 days, at $6 percent, per 
annum ? Ans. $15.76cts. 7iu+125 rem. 

22. I demand the interest on $1333.33icts. for 1 week, at $6 per 
cent, per annum? , Ans. $].53cts. 8m. +72. 

23. If 7 men use OSlbs. of flour in 14 days, how many barrcla 
will be suflicient for 28 men 56 days ? Ans. 8 barrels. 

24. A man and .his wife, having wrought 3 days, received $2.25 
ets. in parent ; how much must they have for 10 days, when their 
two sons help them ? Ans. $15i 



THE DOUBLE RULE OF THREE INVERSE. 

The Double Rule of Three Inverse is a compound of Direct and 
Inverse Proportion, and is composed of Ave terms, wliich are given 
in the question to lind the answer-— three of them are called the 
terms of supposition, and th3 other two the terms of demand. 

A Rule for Statino the Questions, &c. 

1. Set the term of supposition in the first place, tliat is of the like 
name with the answer required to the questigii. 

2. Set the term of supposition in the second plnce, that signifies 
the time in which the gain is acquiredi. the loss sustained, or the 
work, &c. performed. 

3. If the answer to the question be required in days, &c. — then, 
set the days in the first place, and thpir length (if given) in the se* 
cond. Sec the 5th question. 

4. The agents that perform the work or the commodity to be re- 
moved, &.C. may occupy the second place in the statings.* 

5. Set the term of supposition intlie third place, that (iesignates 
the gain or loss, the work performed, the distance travelled, the 
wages eamed,or the price paid for the removal of any commodity, &^* 

6. Set the two terms of demand in a line with the three terms 
of supposition, so that the second and fourth terms of the statine 
may be of one name ; also, the third and fifth, and the stating win 
be completed. 

*£taumae the /JUrdMud sixth funHom careCuWy » 
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^. Multiply the third and fourth terms together for a dmsor and 
the three remainio)^ ones for a dividend — ^the quotient dience a- 
rising will be the answer required, and of like name with the first 
term in the stating, oY whatever it was reduced to. 

8. The questions tnay be proved by reversing the order of the 
stating and working backward, which will produce the first term of 
the first stating, if l£e work in both be right. 

9. Questions may be answered by two single statings, one of 
which will be direct proportion and the other inverse, and the an- 
swier to the first stating will always be the middle term of the se- 
cond one. 

10. Whenever a dividing term . can be divided by a multiplying 
term, or a multiplying term by a dividing term, the operation may be 
abbreviatedby using Uie quotients thence arising, instead of the whole 
terms. 

JEXAUFLES. 

1. If 7 men can Teap 84 acres of wheat in l^days. how many 
men can reap 100 acres in 5 days ? M. D. A. A, 

' " " ^ ' ' If 20x6 : 100x12 :: 84 

^ J2 100 ^^ 

100 1200 )8400(7 

8400 



1 2 

M. D, 

If 7x12 
12 

84 



3 4 5 

A, D, A. 

; 84x5 :: 100 

5 84 

420 )8400(20an8. 
840 

.0 



See the work Abbreviated. 
M, D, A, D. A. 

As 7x12 : 84x5 :: 100 

7 



Ans. 20 men. 



2. If 4 reapers earn $4 in 3 3. If $5 be the wages of 8 men 

days, how many men will earn for 3 days, how many days must 

^1^ in 16 days ? *, / 20 men work for $50. « 

R, D. % D. $: D. M, % M, % 

As 4x3 : 4x16 5; 32^ ': * As 3x8 : 5x20 :: 50 

2 4 2 10 



Ans 6 men. Prove the work^ Ahs. 12 days. Prove the work. 



4. If 100£ principal gain 6£ 
interest in 12 months, what prin- 
cipal will gain 20i6 interest in 8 
months? 

£,v, mo, £,int.mo, £int. 

As 100x12 : 6x8 :: 20 
12 6 1200 



1200 



48 )24000 
Aa8.600£ 

ID 



5. If a footman travel 240 miles 
in 12 days when they are 12 hours 
long, in how many days can he 
travel 720 miles when they are 16 
hours long ? 

D. H, mi. H, mi' 

As 12x12 : 240x16 :: 720 
12 — - -% 



16^144 



%y%9Sffl Avs^^^^oft. 
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e. If2Mtbs.be oitried 40 mUes 
for 50ct8. lioir fiir may 20900Uni. 
be carried for #76.75ct8 ? 

mi /te. c. ib$. I c. 

.-. 40 X SOO : 60 X SMKMN) 3: 75.75 

101 
5 4 



505 )30300 
Ans. (iOmt. 



7. If 30 men perform a pieee 

of work in 20 days,how many mei 

will accomplish anotber piece of 

work, four times as largre, in oae 

fiAh part of the time ? 

M. Z>. PIV.V. PW. 

.-.30x20 : 1x4 :: 4 
30 - " 

Ans. 600 men. 



8. A person having engaged 
to remove 8000cwt. of merchan- 
dize a certain distance in 9 days, 
and withlShorses in 6days he re- 
moved 4500cwt.how many horses 
will be required to remove th^ 
rest in the remaining 3 days ? 

8000 
4500 

...18X6: 4500x3:: 3500 

— 2 250 14 

8 

Ans. 28 horses. 



9. If 8 men can baild a wall 20 
feet long, 6fl. high and 4ft. thick, 
in 12 days, in what time can 84 
men build anotiier one 200 feet 
long, 8ft. high, and 611. thick ? 



20 long 
6 high 



SiOOlofig 

8 high 



120 

4 thick 

12x8:480x24 
4 3 



1600 

6thick 



a. 



9600 

20 

4 



Ans. eOdaji 



10. If twenty dogs for thirty groats. 
Go forty weeks to grass ; . 
How many hounds for 60 crowns 
May wintef in that place ? 

.-.20x40 : 2x12 :: 60 
20 
20 




Ans. 2000 hounds* 



OF DIRECT AND INVERSE 1>ROPORTION. 

A Rule to find whethkr the Proportion is Direct or Inverse* 

1. Let the principal cause of gain or loss, interest or demand, is' 
4r»»9e.or ifsttpeaae, &.C. occupy iVie &t«1 vVt&« \iv the stating. 



3. Let ih« term whieh signifies the time or tte disUnca of one 
place from another, occupy the second place in the stating. 

3. Let the term which denotes the gain or loss, the action per- 
formed, or the price paid for removing any commodity, occupy the 
third place in the stating. • * ' 

4k Place the two terms of demand under those c^ the same name 
in the supposition, and a blank place will occur under that term, 
which is of like name with the answer. 

5. If the blank should fall under the third term, the proportion is 
direct— therefore multiply the first and second terms together for a 
divisor, and the other three for a dividend. 

6. If the blank should fiiU under the first or second term, the pro- 
portion is inverse—therefore multiply the third and fourth terms to- 
gether for a divisor, »and the other three for a dividend ; and the quo- 
tient, in either case, will be the answer required. 

No'TE I. In the 1st example, the blank place will occur under 100 
acres, which is the the third term ; therefore the proportion is direct ; 
^consequently) move the 7 men and 12 days into the 4th and 5th 
places of the stating, and proceed by direct proparHon to find the 
answer. 

Note 2.^ In th0 2d example, the blank place* will occur under 36 
days, which is the 2d term ; therefore, the proportion is inverse ; 
consequently, move the 18 horses and 180 bushela into the 4th and 
6th places of the stating, and proceed by vmerse proportion to find 
the answer. 

Promiscuous ExaiIples. 

1. If 20 men mow 100 acrea of grass in 5 days, how many acres 
can 7 men mow in 12 days f Ans. 84 acres, 

2. If 60 horses can eaf 1080 bushels of oats in 36 days, .in how 
many days will 18 horses eaf 180 bushels ? Ans. 20 days. 

3. If 500 dollars principal gain 20 dollars intenest in 8 months^ at 
what rate per cent, per annum was the interest computed ? 

Ans. at $6 per cent, per annum. 

4. If 60 horses can eat 1080 bushels of oats in36 days, how ma- 
ny horses will eat 180 bushels in 20 daysr? Ans. 18 horses,. 

5. If 32 meii earn 338 dollars in 24 days, in what time will 16 
men earn $56.33^^ cents ? Ans. 8 days. 

6. If I pay 84 dollars for the carriage of 42Q01bs. 240 miles, how 
far may 7001bs. be carried for 7 dollars ? ' Ans. 12(^ miles, 

7. What sum will gain $33.75 cents in 9 months, at 6 dollars 
pel' cent, per annum ? Ans, 750 dollars. 

8. A wall which is to be built 27 feet high has been raised 9 feet 
in 6 days by 12 men ; how many men must be employed to finish 
the work in 4 days ? Ans^ 36 meii# 

9. If 5 men can make 150 pair of ahoea m ^ &.vs%<k\i^^ \cv^\2^^ 
pair can 15 men make in 60 days ? K\»^ \^ifc^ \f^^' 
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THE COMPARISON OF WEIGHTS AND MEASURES. 

The operations are performed by t he Single Rule of Three Direct; 

Examples. 

1. If 1} yards in Virginia be 2. If Gs. 8d% in Virginia be 

equal to one eli in France, how worth one French crown, what 

many yards in Virginia are equal sum in Virginia is eqlial to 320 

to laO ells in France ? Fr, crowns ? Ans. ]06dS 13s. 4d. 

^' Yi ion ^ If 24 yards at Richmond, in 

1 I ji i:. 120 Virginia, make 32 ells in Flan- 

" ders, how many ells in Flanders 

"^ are equal to 120 yards in Rich- 

3 mond ? Ans. 160 ells. 

1^' 4. If 2J yards in Philadelphia 

"^ o\^aa make 2 ells in London, how ma- 

2)360. jjy yards in Philadelphia are e- 

7~ qual to 60 ells in London? 

Ans, 180 yards. Ans. 75 yards. 

6. If 60 pounds in America make 56 poundsM Amsterdam, how 
many pounds in America are equal to 350 pounds at Amsterdam ? 

Alls. 375, pounds. 

6. If 1121bsf in America be equal to 106 lbs. at Lyons, how manj 
lbs. at Lyons are equal to 1 ton in America P », Ans. 21201b8. 

7. If 100 English ells make 125 yards in the United States, how 
many English ells are equal to 1000 yards in the United States? 

Ans. 800 English ells. 

CONJOINED proportion;* 

OR, THE RULE OF CONJUNCTION.! 
Conjoined Proportion, or the Rule of Conjunction, is a compa- 
rison of the coins^ weights, or measures, of several countries in ths 
same question ; or, it is the joining of many proportions together, 
and by the relation which several taUecedenU hvre to their canse- 
quentSt the proportion between the first antecedent and the last con<- 
sequent is discovered", as well as^ the proportion between the others 
in their several respects. 

Case 1. 

When it is required to find how many of the first sort of coinf 
weight, or measure, mentioned in the question, are equal to a gi- 
ven quantity of the last sort. 

RtTLB. 

Place the antecedents on the I'efl hand and the consequents on the 

right, and let the la^t number stand on the lefl hand; then, multi*- 

pj/ all the numbers in the left hand column together for a dividend^ 

*See Tboma» MworUi'a Arithmetic. -^ B^eVTiMwan^Qt^T^t KTv^tol«ewtw 



mmmBn^a auni. 
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«ad those in the tight hand colmnn for t difiser : the qnolient 
4hence arising will be the answer required. 

N. B.— Equal antecedents and consequents eancel each other; 
the others may be divided by any number that will divide both with- 
out a remainder, and the quotients used in thnr stead. 

Examples. 

1. Suppose 100 yards of America make 100 yards of England, 
nnd 100 yards of England 50 canes of Thoulouse, and 100 canes of 
Thoulouse 160 ells of Geneva, and 100 ells of Geneva 200 ells of 
Hamburg ; how many yards of America are equal to 379 ells of 
Hamburg ? 

Antectdenii. Ccmtqf»tnt»* 

100 yards of America=:100 yards of England. 
100 yards of England =50 canes of Thoulouse. 
loo canes of Thoulouse=: 160 ells of Geneva. . 
100 ells of Genevass200 ells of Hamburg. 
379 ells of Hamburg. 
100 X 100 X 100 X 100 X 379=37900000000 dividend/' _i^^ 



236 3 « 

100x50x160x300= 160000000 divisor I Answer. 



:l- 



Am. 


Con 








2 


1 


5 


8 


1 


2 



See the operation abbreviated. 

Antiotd$ni$* Conteguents. 

100 jTards of A. =100 yards of E. 
60)100 yards^of E.= 50 canes of T. 
20)100 canes of T.= 160 ells of G. 
100) 100- ells of G. =200 ells of H. 

379 ells of Hamburgh. 

. 8)1895 

236yds. Sqrs. 2na. answer. 
% If 201bs. at Richmond, jn Virginia, make 251b8. at Antwerp, 
and I501bs. at Antwerp make IdOlbs.'atLeghornjIiow many pounds 
«t Richmond, in Yhginia, are equal to 144Ibs. at Leghorn ? 

Ans. 96Ibs. at Richmond, in Virginia. 

3. If 121bs at Boston make lOIbs. at Amsterdam, and lOOlbs. at 
Amsterdam 1201bs. at Paris, how many pounds at Boston are equal 
to SOlbs. at Paris? Ans. SDlbs. at Boston are=80]bs. at Paris. 

4. If 251bs. at London make 2^bs. at Nuremburg, and SSIbs. at 
Nuremburg 921bs. at Hamburg, and 461b8. at Hamburg 491bs. at 
Lyons, how many pounds at L(/ndon are equal to 98Ibs. at Lyons ? 

Ans. 100 pounds. 

5. If lOOlbs. English make 951bs. Flemish, and 19Ibs. Flemish 
SHHbs. at Bologna, how many pounds EngUa'b Kt!& f^o^^ \a ^K$^'%^«'^ 
Bologna P Kto, AKWb^.^^^^^- 
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6. If 6 bracei at Leghorm mike 3 elfe English, and 5 eUa E&g-^ 
Itsh 9 braces at Venice, how many braces at Leghorn are equal to 
45 braces at Venice ? Ans. 50 braces at Leghom. 

7. If 3 dozen pair of gloves are equal in value to 2 pieces of rib- 
bon, and 3 pieces of ribbon to 7 dozen of points, and -6 dozen of 
points to 2 yards- of Flanders lace, 3 yards of Flanders lace to 81 
shillings, how many dozen pair of gloves may be bought for S8 
shillings ? Ans. 2 dozen pairs. 

Cask 2. 

When it is required to find bow many of the last sort of coin, 
weight, or measure, mentioned in the question, are equal to a given 
quantity of the first sort. 

^ Rule. 

Place the numbers alternately, as before, beginning on the left 
hand with the antecedents^ and let the last number stand on the 
right hand ; then multiply all the numbers in the left hand column 
together for a divisor, and those on the right for a dividend ; the 
quotient thence arising will be the answer required..] 

Examples. 

1. If 20 braces at Leghom =10 vares at Lisbon, and 40 vares at 
Lisbon =80 braces at Lucca, how many braces at Lucca are=lW 
braces at Leghorn ? 

Anuctd^nt», Conseqtienu, Contracted. 

20 braces am=K| vares. 10)20=10 

40 vares are =80 braces. AnxAn oa 

p- 100 ^"^^^"tS^ 



2 
1 



1 
2 



100 braces as before.. 

8,00 )800,00 

Ans. 100 br. at Lucca. 

2. If I21bs. at Boston =.101bs. at Amsterdam^ and lOOlbs. at Am* 
0terdam=12Olbs. at Paris, how many pounds at Paris are=to 80 
pounds at Boston ? Ans. 80Ibs. at Paris* 

3. If lOlbs. at LpuEdon are=91bs. at Amsterdam, aud 901bs. at 
Amsterdam=1121bs at Thoulouse, hoVlnany pounds atThoulouse 
are=501bs. at London ? Ans, 561bB. 

4. If 961bs. at'Richmoud, in Virginia, are=1441bs. at Leghorn, 
and I801bs. at Leghom«I501bs. at Antwerp, how many pounds at 
Antwerp are=20lbs. at Richmond, in Virginia? Ans. 251b8. 

5. If 401bs. English are=501bs. at Bologna, and^251bs. at Bolog^ 
na=191bs. Flemish, how many pounds Flemish are=100 pounds 
English ? > Ans. 951bs. Flemish. 

6. If 50 braces at Leghorn are =t:45 braces at Venice, and 9bra- 
ces at Venice =5 English ells, how many English eHs are equal to 

6 braces at Leghom ? k\i%v% Eii%U&b elk*. 



sTvamr'a avnu. 
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THE RULES OF 

Practice is a short .wajr of finding the value of any quantity of 
goods, or other mercantile articles , when the price of one integer 
and the number you wish to find the value of, are both known. 1 h» 
questions may be proved by varying the parts, by Compound Mul < 
tiplication, or by the Single Rule of Three Direct. 



Aliqnot paitf 
of a dollar, or 

100 coots. 
€tiUs, parii. 

2 =,V 

6=,V 
6J=tV 

10 = A 

12J= J 
16|=i 



[ cents. 

20 = i 

25 =: i 
33^=: i 

50 = i 

Aliquot parts 
ofldT 

1 qr.= J 
2qrs= i 

Aliquot parti 
of Is. 
1>. . part$. 

14=* 

2 = i 

3 = J 

4 = i 



The Tables. 

J), parts, 

6 = J 

Aliqaot parts 
ofapou ad ster- 
ling. 

} .= ^ 

13=tV 



1 
1 
2 
2 
3 
4 
6 
6 



8=t't 
0=tV 
6= 

4»' 
0= 
0= 
8=s 



I 



10 0= 



i 

I 

IT 

i 
i 



Aliquot part^ 
of Icwt. 
liu. 

56 = 

28 = 

16 = + 

14 = i 

8 =-,V 

Aliquot parts 

ofltoa. 
ewi. 



10 : 
6 : 

4 : 

2i^ 

2 



i 
i 

i 



Aliquot parts 

ofa year. 

mo. yr. 

4 = i 

I: J 

1 =tV 

Aliqnot parts 

otamo. 
(fav«» 

15 = i 

10 =:: i 

6»f 

3=:iV 

2 =i»» 



I. OF PRACTICE IN FEDERAL MONEY. 

Case 1« 
When the price of an integer is less than a dollar, and alao a» 
aliquot part of it. 

Rule. 
Divide the given number by the said aliquot part, and the quo* 
tient will be the answer in dollars— -but if there should be a remain-^ 
der, proceed with it according to the rule given in Division of Fed- 
eral Money. 

Examples. 



c. 

I 



ij 



xhs 



Vo 



9975 at 1 cent each* 
1^99.75 cents. Ans. 



\h 



9876 at 1^ cenis each. 
$123.45 eents^ Ans. 



9 



« u 



9842 at 1| cents each.. 
1^164.03^ cents. Ans. 



^ 9639 at 2 cents each. 



116 



nn AimiafcH 



^A 



9i^ 



**A 



H 



©tiV 



99B6 at 2} cents each. 1 10 i^ 7632 at 10 cents each. 



t248.90 cents. Ana. 



9634 at 3| cents each. 
#327.80 cents. Ans. 



9999 at 4 cents each. 
(1399.96 cent8. Ans. 



9996 at 4i centa each. 
$416.66^ cents. Ans. 



9675 at 5 cents each. 
$483.75 cents. Ans. 



9632 at 6^ cents each. 
#614.50 cents. Ans. 



8999 at S^ cents each. 
$749.91| cents. Ans. 



e. 

10 


A 


13} 


i 


16| 


+ 


20 


+ 


25 


i 


m 


X 
8 


60 


i 



$783.20 cents. Ana. 
6786 at l^ cents e«ch. 

$848.96 cents. Ans. 
7663 at 16} cents each. 

$1280.50 cents. Ans. 
6678 at 20 cents each. 



$1135.60 cents. Ans. 



2766 at 25 cents each. 

$691.50 cents. Ans. 
2918 at 33^ cents each. 

$972.66| cents. Ans. 
1239 at 50 cents each. 



$619.50 cents. Ana. 



Case 2 



When the price of an integer is les^ than a dollar, and not some 
diquot part of it. • 

Rule. 

Find the aliquot parts of the given price contained in one dollar, 
by which divide the given number of thiifgs, and the sum of the 
quotients will be the answer in dollftrs, &c. Parts may be taken^out 
of parts very conveniently, as may be seen in the following 

Examples. 

What will 56 yards cost, at 93| cents per yard ? 

c. . vds, 

50 A 56 



25 
12^ 



28 . . . .c=the value at 50 cents. 
14 . . . .=rthe value at 25 cents. 

7 . . . .=the value at 12^ cents. 

3.50 . .ssthe value a(^ oenla» 



A9|f/ ^52.50 centa. Aua. 



aTVSBMT's eviDB. 



iir 



6 






1234 at 6J cents. 



'( Jb 



6 

2i 



$67^67 cents. An«. 
■jiS 4321 at 7^ cenleu 



i 



10 






10 
5 



i 



61.70 
6.17 



OAAi 



216.05 

loe.o^ 

$324.07^ cental Ans. 



10 
5 






2006 at 11| cents. 

aoo.60 

25.07J 

$225.67^ cents. Ans. 
2075 at 15 cents^ 

207.50 
103.75 

$311.25 cents. Ans. 



12J 
6J 






20 
4 






2910 at 17^ cents. 

291 
146.60 
72.75 

$509.25 cents. Ans. 



3746 at 18| cents. 

468.25 
234.12} 

$702.37} cents. Ans. 



4632 at 24 cents' 

926.40 
185.28 



$1111.66 cents. Ans. 






50 



} 1295 at 41} cents. 

431.( 
107.91^ 



m i 



25 

6J i 



25 

12} 



25 
12} 



33} 

33} 

50 
33} 



i 
i 






$539.58} cents. Ans. 



468 at 91§ cents. 

234 

156 

39 

$429 Ans. 



2911 at 31^ cents. 

727.75 
I81.93f 

$909.68| cents. Ans. 



2181 at 37} cents. 

545.25 
272.62} 

$817.87} cents. Ans. 



3719 at 43| cents. 

929.75- 

464.87}. 

232.431 

$ 1627.061 cents. Ans. 



3761 at 66} cents. 



1253. 
1253. 




$2507.83} cents. Ans. 



5555 at 83} cents. 

2777.50 
1851.66} 

$4629.16% ce\vi«. k^« 



»l > I I 



I t ■ - ■ ■ ' T . 
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Case 3. 

When the price of an integer is more than one dollar, bot lest 
than two. 

Rule. 

1. Let the given number of integers stand for so many dollars. 
8. Take parts of it, with the cents, &c. as in the following cases. 
3. Add these parts and the given number together, and me sum 
will be the answer in dollars, &c. 



20 
5 
1 



i 
i 



Examples. 

175 at 1^1.51^ CQnts. 
43.75 
35.(K) 

8.75 

1.75 

0.87^ 



$265. 12^ cents. Ans. 



391 at $1.06i- cents. 
$415.43} cents. Ans. 



793 at L08i cents. 
$859.06i cents. Ans. 



864 at $1,104 cents. 

$952.56 cents. Ans. 
999 at $1.12^^ cents. 



$1123.87i cents. Ans. 



871 at $1.16^ cents. 



$1016.16} cents. Ans. 



987 at $1.18| cents. 



$1172.06} cents. Ans. 



1111 at $1.25 cents. 



$1388.75 cents. Ans. 



1011 at $1.28 cents. 



$1294.08 cents. Ans. 



1773 at $1.31^ cents. 
$2327.061 cents, Ans. 



1776 at $1,44 cents. 



$2557.44 cents, Ans. 



901 at $1.74 cents* 



$1567. 74 cents. Ans. 
875 at $1.8l|~cents^ 



$1585.931 cents. Ans. 



1 

Case 4. 
When the7>rice of an integer is more than two dollars. 

IHtle. 

1. Multiply the given number of integers by the dollars, and take 
parts of it, with the cents, &c. in the price of one integer, as in the 
foregoing cases. 

2. Add the product by the dollars and the said parts together, 
Mnd that sum will be the answer in dollars, &c. 



btudbnt's eOIDBt 



119 



«0 



1% 



i 



Examples. 
89 at $'2.87^ cents. 

178 
44.50 
•22.25 
11.12^ 

$255.87^ cents. Ans. 



78 at $iMl cents. 



$277.87^ cents. Ans. 



68 at 1^4.06)1 cents. 



$317.^3^ cents. Ans. 



66 at $5.67} cents. 



$368.87 } cent s. Ans. 
83 at~$6.75 cents. 

$560.25 cents. Ans. 
58at~$T8lJ cents. 

$453.12} cents. Ans. 



49 at $9.83^ cenU. 



$ 432.83^ cents. Ans. 



37 at $9,931 cents. 



$367.6iS{ cents. Ans. 



Case 5. 

When the given quantity and the price of an integer are both of 
several denominations. 

Rule. 

1. Multiply the price by the number of integers in the said quantity. 

2. Take parts of the said price, with the given parts of the integer. 

3. Add these parts and the above product together, and tbatsom 
will be the answer required in dollars, cents, &c. 

Examples. 
72cwt. 3qrs. 271bs. of sugar, at 
$10.50 cents per cwt. 

72aBthe number of integers. 

2100 
7350 



2 qrs. = 







lqr.= 
161bs.= 

8Ib3.= 
2]bs.=t 

lib. r^ 


i 
i 

} 


■- 





i 



756.00=the value of 72 cwt. 
5.25==the value of 2 qfs. 
2.625= the value of 1 qr. 
1.500=the value of 16 lbs. 
750=the value of 8 lbs. 
1875=the value of 2 lbs. 
ft375=the value of 1 lb. 



Answer, $766.40,62^== $766.40cts. 6}m. 

-AniwvDb 

% ^cwt. 2qrs. 14lbs of cheese at 20. 10 i^^t cw\.^\ n^^as^*. 
a dcwt. 2 qrs. lOlbs^ of tallow at llSft if«;i «.^UX ^S^^ 



iSQ 



THE ASSRICAN 



*4. TOcwt. 2qr8. 141bs. of tobacco, at 

5. 4cwt. Iqr. 16 lbs. of iron, at 

6. 7cwt. Oqr. IGlbe. of soap, at 

7. 12cwt. 3qts. 261bs. of tobacco, at 

8. lOcwt. 3qn. 191bs. of sugar, at 

9. 13lb. lOoz. 12pwt8. of sUver, at 

10. 1441b8. l^z. ot butter, at 

11. SSyds. 2qr8. of cloth, at 

12. 64yd8. Sqrs. of drab, at 

13. 476 acres, 3ro. 28 perches, at 

14. 953 acres, 3ro. 16 perches, at 

15. 5840 acres, ^o. 20 perches, at 

16. 420 acres, Iro. 26 perches, at 



f 



$ eti, 

9.00 

7.70 

6.30 

14.00 

12.60 

10.50 

00.16 

10.50 

2.25 

9.00 

4.50 

15.50 

16.80 



per cwt. 
per cwt. 
per cwt. 
per cwt. 
per cwL 
per lb. 
per lb. 
per yd. 
per yd. 
per acre, 
per acre, 
per acre, 
per acre. 



Answers. 

$ cei. 
635.621. 
33.82^. 
45.00. 
181.75. 
137.58|. 
145.77^. 
23.16. 
876.75. 
145.68|. 
4292.32^. 
4292.32^. 
3729.66;. 
7062.93. 



Cass 6. 

To find the value of any number of pounds, feet, &c., at any gi* 
Ten rate per cent., that is, by the hundred. 

Rule. 

1. Point off two figures at the right hand of the given number of 
^pounds, feet, &c. for decimab. 

2. Multiply the said given number by the dollars, and take parts 
of it with the cents, &c., as in the foregoing cases. 

3. Add these parts to the above product, and the sum will be the 
answqr. 

Examples. 

1. How much will 1278 feet 2. What will 876 pounds of 
of plank cost, at |kl.37^ cents beef cost, at $5.62^ cents per 
per 100 feet ? 100 pounds ? 



25 



12J 



i 



12.78 
1 

12.78 
3.191 
1.59| 



50 



mk 



8.76 
5 

43.80 
4.38 

im 



Ans. $17.57^ cents. 



Ans. ^^.27^ cents. 

Answenr. 

3. What will 2501bs. of bacon cost, at $8.33icts. per C? $20.83i. 

4. What will 15601bs. of sugar cost, at $11.37i-cts. per C? $177.45. 
A What ii7J73784Jbs. of tobacco cost, at $7.&r\cts. per C? $297.99. 

^. What will 16741b3. of pork coBt, aX%5.?SV^\a. V«^a %^S»^ 
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Case 7. 

Baving tho^ rate per cent, and the sum of money to be laid out 
"both givel), to find how many pounds, feet, &c. may be bought with 
the said sum, at the rate proposed. 

Rule. 

1. Reduce the suip ^of money to be laid out to the lowest deno- 
viitiation mentioned, and multiply it by 100 for a dividend. 

2. Reduce the given rate per cent, to the same denomination for 
a divisor, by which divide the said dividend, and the quotient will 
be the answer. 

Examples. 
1. How many feet of plank 2. How many pounds of ba- 



majH^ bought with $17.57:|ct8. 
at the rate of $ 1 .37^cts. per lOOfl. 
$17.57^ cents. 

4 



con can I buy for $20.83^ cents, 
at the rate of $8.33^ cents per 
100 pounds? 



1.37J 

4 



70.29 
100 



8.33^ 
3 

25.00 



$20.83^ cents. 
3 



5.50 ;7029.00( 1278ft. Ans. 



6250.00(2501bs. Ans. 



3'. How many pounds of beef can I buy for $49.27^ cents, at the 
rate of $5.62^ cents per C? Ans. 876Ib8. 

4. How much sugar can I buy for $177.45 cents, if I give at the 
rate of $11.37^ cents for 100 pounds ? Ans. 15601b8. 

5. What quantity of tobacco can be purchased for $297.99ct8., 
at the rate of $7.87^ cents per C. ? Ans. 3784]bs. 

Case 8. 
To find the amount of any number of shingles, &c. which are 
commonly made, or bought and sold, at a certain rate per thousand. 

Rule. 
Point off three figures at the right hand of the given number for 
deqimal places^ and proceed as in case the sixth. 

Examples. 
1 .What will 4864 shingles come 2. What will 3596ft. of boards 
to, at $2.75cts. per thousand ? cost, at $6.25 cents per M. ? 



50 



25 



i 






4.864 
2 

9.728 
2.432 
1.216 



Ans. $13.37,6 



11 



Ans. $22.47^ cents. 

3. What will the laying of 
564^ bricks cost, at $5.45ct8. 
per M. ? 

Ans. $307.81 cents, 6millii. 

4. Whal^\\\4SbV^v««^^^^^- 
gles cost, al ^^-SOic^u. ^wt"^*"^- 



122 THE AUZRIdJLV 

IL OF PRACTICE IN STERLING MONEY. 

When the price of an integer i^ less than a penny. 

Rule. 

1. Take such a part or parts of the given quantity as the price ( 
an integer is of a peany, for the answer in pence. 

2. If\ remainder should occur in any example, proceed with i 
according to the general rule given under Compound Division. 

Examples. 

gr, dm 



h 



X 

•A 



i 



i 

12 
2,0 

i 

12 
2,0 






7612 at Jqr. each. 



1903 pence. 



15,8.7d. 



1£ 188. 7d. Ans. 



6812 at id. each. 



3406 pence. 



28,3. lOd. 



14£ 3s. lOd. Ans. 



4712 at Jqrs. each. 



12 
2,0 

12 



2356 
U73 



3534 pence. 



29,4.G(1. 



li£ 14s. 6d. Ans. 



9995 at 54^=3. each. 



4997^ 
2498^ 



7496J 



624.8d. 



31J6 48. 8d. ^qy. Ans. [ 



8765 at 4qr. each. 



Q£ 29. 7d. ^qr. i^is. 



9875 at ^d. each. 



20£ lis. 5jd. Ans. 



6789 at Iqrs. each. 



2]iS 4s. 3d. |qrs. Ana 



9999 at Iqr. each. 



lOiS 8s. 3d. f qrs. Ans 



9873 at ^d. each. 



20ie lis. 4i^d. Ans. 



4567 at |qrs. each. 



14ie 5s. 5d. Iqr. Ans. 



3999 at jd. each. 



S& 6s. 7^d. Ans. 



7519 at ^rs. each. 



23jS 9s. lid. iqr. Ans 



Case 2. 

When the price of an integer is more than a penny, but less thai 
a $biHmg, 



k 
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Rule. 

Find the aliquot parts of the given price contained in a shil- 
ling, by which divide the given number of integers, and the sum of 
the quotients will be the answer in shillings, &c. 

2. It is frequently more convenient to take parts of parts than 
parts of the whole. If there should be any remainder, reduce it to 
the next lower denomination, and so on, as before directed. 

Examples. 



1 


8, 

tV 
2,0 

i 
2.0 

i 
2,0 

i 
i 

2.0 

* 
2,0 

i 
i 

2,6 

z 


7612 at Id. each. 


d. 
2 

2 


i 
i 

2.0 

1 


1218 at 2^d each. 




63,4.4d. 


203.0d. 
509 




31iS 14s. 4d. Ans. 


\W\^9%/ 




r^ ^ tf^ «% 


1 


8612 at l^d. each. 

■ 


25,3.9 


i 


717.8d. 
179.5 


12£ 13s. 9d. Ans. 




8012 at 2|d. each. 




89,7.1 


}335. 4d. 
3.^.^ 10 


1 1 


44£ 17s. Id. Ans. 


t ? 


166.11 


H 


4121 at l^d. each. 
51,5. l^d. 
25£ 15s. l^d. Ans. 


3 

3 

i 

3 


2,0 

i 
2,0 

i 
tV 

2.0 

i 

I 


leSAld. 




91£ 168. Id. Abs. 




7612 at 3(1. each 


1 

i 
i 


1861 at Ifd. each. 

155. Id. 

77.6J 
38.9i 

27,1.4| 
13iSlls.4fd. Ahs. 


190,3 


95dS3s. Ans. 




6128 at 3|d. each. 
1532 

ItTRfi 


2 


4761 at 2d. each. 
79,3.6d. * 
39£ 13s. 6d. Ans. 


Xm9 .OU. 




165,9.8 




82^ 19s. 8d. Ans. 


2 

i 


6181 at 2^d. each. 

10.30.2d. 
128.9^ 

115,8.Ui 

67£183.ilid. Ans. 


6180 at 3^d. each. 

1545 
257.6d. 


1 


a.o\ 
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3 
f 



1 

i 



4 



2,e 
i 

2,0 

i 

i 

i 

2,0 



7812 at 3|d. each. 

1953 
488.3d. 



244,1.3 



122ie Is. 3d. Ana. 
8120 at 4d. each. 



i 



4 
1 



i 

i 

2,0 
i 

i 
i 

2,0 



270,6.8d. 



135de 68. 8d. Ans. 



7000 at 4^. each. 

1760 
683. 4d. 
146.10 



247,9.a 



123iB 198. 2d. Ans. 
6001 atlpTeaSu 

2000.4d. 
250.0^ 



226,0.4j^ 



112£ 10s. 4Jd. Ans. 



7121 at 4|d. each. 

2373.8d. 
296.8} 

148-4 
281,8.8| 

14fte 188.'^d. Ans. 
7181 at 5d. each. 

2393.8d. 
588.6 



/g,0/ 299,2.1d. 

149£ 12s. Id. Ans. 



4 
1 



t. 



i 

i 
i 



2,0 



1 

i 



8121 at 6|d eacb. 

2707 
676.9d. 
169.2^ 






356,2. 11| 

177j£ 12s. 11^. Ans.. 



i 
i 



2,0 



4 

1 

i 

i 



i 



2,0 



6128 at 6Jd. each. 

2042.^d. 
610.8 
255.4 



280,8.8 



140£,8s. 8d. Ans. 



6100 at 5|d. each. 

2033.4d. 

608.4 
,264.2 

127.1 



292,2.11 



2 

i 



\ 



i 
2,0 






2,0 



146£ 2s. lid. Ans. 



3011 at 6d. each. 



Id0,5.6d. 



75£ 68. 6d. Ans. 



7610 at 6Jd. each. 

2536.8d. 
1266.4 
156.6^ 



11 1 ' ■ | W " J J 



\ 



396,3.6Jd. 



\^&^^.^\^. kxi^. 



vnnnnnn ouide. 



125 



Case 8. 

When the price of an integer is more than one shilling but less 
than two. 

BlTLE. 

Let the given quantity stand fbrshillinger, and take parts of it with 
so much of the price as is more than one shilling, and add them to 
the said given quantity,and that sum will be the answer in shtllings,&c 

EXAMPIES. 

1271 at 14 Jd. each. 



? 



id. 



^ 



Id, 



i, 

1 
Ts 



2,0 



2,0 



tV 



2,0 



466 at 12^. each. 
10 1^. 

49,6 IJ 

24ie 16s. l^d. Ans. 



594 at 12id. each. 
24 9d. 



61,8 9 



30i618s.9d. Ans. 



2,0 



518 at 12Sd. each. 
32 4^. 

55,0 4J 

27iB 10s. 4Jcl. Ans. 



1234 at i:id. each. 
102 lOd. 



133,6 10 



eafi 16s. lOd; Ans. 



1281 at 13id. each. 
70Jl4s.6Jd. Ans. 



6100 at 13j^d. each. 
343i6.2s.6d. Ans. 



1210 at 13|d. each. 
eid£ 6». 5}d» Ans. 



1234 at 14d. e^kch. 



yijg 19b. 8d. Ans. 
W 



75iB 9s. 33d. Ans. 



6120 at 14 Jd. each. 
Se9£ 15s. Ans. 



1210 at 14Jd. each. 
744& 7s. SJd. Ans. 



1260 at 15d. each. 



78i&15s. Ans. 



1612 at 15id. each. 

102ig8s. 7d. 
1210 at ISJd. each- 

78£2s. lid. Ans. 
7612 at 15|d. each. 

49d£ 10s. 9d. Ans. 



6100 at 16d. each. 



406i&13s.4d. Ans. 



7121 at 16id. each. 
482£ 3s. O^d; Ans. 



1218 at I6jd. each. 
&3£ 14s. 9d. Ans. 



8100 at 16|d. each. 
d65£ 6». 3d. Ans. 



4128 at 17d. each. 



^ \ ■ ^aSfilE ^%. to& , 
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Case 4. 

When the price of ah integer is any even number of shillings- un- 
der twenty. 

Rule. 

Multiply the given number of integers by half the price, and dou- 
ble the first figure of the product for shillings, and the rest of the 
product will be pounds. 

Examples, 

What will 86 bushels of wheat 
costi at 6s. per bushel ? 

86 bushels. 
3 shillings. 



Ans. 25£ 16s. 



86 bushels. 
6 shillings. 



2,0)51,6 



8. 

1. 486 at 2 each. 

2. 769 at 4 each. 

3. 593 at 6 each. 

4. 456 at 8 each. 

5. 185 at 10 each. 

6. 367 at 12 each. 

7. 171 fit 14 each. 

8. 296 at 16 each. 

9. 193 at 18 each. 
10. 98 at 12 each. 



£ f. 

Ans. 48 12 

153 16 

177 18 

182 8 



92 10 
5^ 4 
119 14 

M6 re 

173 14 
58 16 



£25 166. Proof. 



Case 5. 

When the price of an integer is any odd number of shillings un- 
der twenty. 

Rule.. 

Multiply the given number of integers by the whole price, aad 
divide the product by 20, and the quotient will be the answer. 

Examples. 



«• 


£ 8, 




». 


£ *' 


1. 999 at 1 each. 


^.ns. 49 19 


7. 


601 at 13 each. 


Ans.390 13 


2. 426 at 3 each. 


63 18 


8. 


191 at 15 each. 


143 5 


3. 399at5each^ 


99 15 


9. 


121 at 17 each. 


102 17 


4. 298 at 7 each. 


104 6 


10. 


837 at 19 each. 


795 3 


5. 953 at 9 each. 


428 17 


11. 


242 at 11 each. 


133 2 


6. 299 at 11 each. 


m 9 


12. 


89 at 19 each. 


84 11 



Case 6. 

When the price of an integer is shillings and pence. 

Rule. 

I. If the shillings and pence be any aliquot part of a pound, it 
Mfsy be done a^ once by taking Buch ^ ^^il of t]\<& ^vien. number aa. 
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the price of an integer is of a pound, and the result will be the an- 
swer in pounds,, shillings, &c. 

Examples. 





tV 


966 at Is. 3d. each. 


8. d. 

3.4 


JL 
6 


275 at 38. 4d. each.. 




A 


612. 12s. 6d. Ans. 


6.8 


J 


45/. 16s. 8d. Ans. 


V4 


846 at Is. 4d. each. 


684 at 6s. 8d. each. 




tV 


56/. 8^. Ans. 


1.8 


^ 


228/. Ans. 


1.8 


769 at Is. 8d. each. 

* 


875 at Is. 8d. each. 


• 


* 


64/. Is. 8d. Ans. 


2.6 


i 


72/. 188. 4d. Ans. 


S.6 


186 at 2s. 6d. each. 


695 at 2s. 6d. each. 






23/. 5s. Ans. 

V ■ — 




m 


86/. 178. 6d. Ans. 



2. If the shillings and pence be not ^me aliquot part of a pound, 
or if there be shillings, pence, and farthings,. multiply the given num- 
ber by the shillings, and take parts of it, with the pence, &c.,which 
must be added to the product by the shillings, and that sum .will be 
the answer in shillings, &.C. 

Examples. 

126 at 9s. 3d. each. 1 
9 



d, 
3 



i 

4 



2,0 



11>34 product. 
31 6cl. 

116,6 6 

582. 5s. 6d. Ans^ 



86 at 6s. lO^d. each. 



29/. Us. 3d. Ans. 



98 at 128. 4^d. each. 
60/. I2s. 9d. Ans. 



70 at 7s. 4Sd'. each. 



'25/. I7s. 8Jd. Ans. 



31 at 48. 9d. each. 



7/. 7s. 3d. Ans. 



73 at 7s. 6d. each. 



27/. 7s. 6d. Ans. 



55 at 4s. 8^d. eacb. 
12/. 18s. UJd. Ans. 



17 at 17s. 4Jd. each. 
14/. 158. OJd. Ans. 



12 at 13s. lO^d. each. 
8/. 6s. 6d. Ans. 



148 at Us. 9^d. each. 
87/. 5s. 2d. Ans. 



76 at 10s. lQ|d. each. 
41/. 8s. Id. Ans. 



83 at 198. ll|d. each. 



ise 
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Ca8B 7. 

When the price of an integer is pounds, or poands, shillings, &c» 

Rule. 
Multiply the given number of integers by the pounds, and take 
such a part or parts of it as the rest of the price is of a pound, which 
must be added to t)[^ product by the pounds, and that sum will be 
the answer in pounds, shillings, &c. 

Examples. 





i 


49 at 4/. 17s. 6d. each. 

4 

196 

24 10s. 
12 5 
6 2 6d. 

236/. 17s. 6d. Ans. 




• 


*ki ai #»» lus. eacn. 


10 


352/. 10s. Ans. 


5 


26atll/. 14s.9id.eacfa. 
305/. 4s. 7d. Ans. . 


2 6d 


17 at 9/. 15s. 6d. each. 
166/. 3s. 6d. Ans. 




16 at 3/. 6s. 7^ each. 




26 at 4L 8s. each. 
' 114/. 88. Ans. 


53/ 6s. Ans. 




47 at 3/. 3s. 4d. eacL 
148/. 16s. 8d. Ans. 




49 at 3/. 7s. 6d. each. 
165/. 7s. 6d. Ans. 




20 at 4;. 13s. 4d. eacb. 
93/. 6s. 8d. Ans. 




36 at 5/. 13s. 9d. each. 
2041. 15s. Ans. 


17 at 2/. 6s. 8d. each. 
39/. 13s. 4d. Ans. 


' 






[.. 



Case 8v 
When the given quantity and the price of an integer are both of 
several denominations. 

Rule. 
1. Multiply the price by the number of integers in the said quan- 
tity. 2. Take parts of the said price with the given parts of the in- 
teger. 3. Add the said parts and the above product together, and 
that sum will be the answer required in pounds, shillings,. &c. 

Examples. 
17cwt. 3qrs. 191ba. ofsti- 1 



qra. 
2 



1 

I61b. 
2 
1 



i 



// 



gar, at 2/. 2s. 6d. per cwt. 

36 2 6 
113 
19 7i 
6 ^+3 rem. 
9+3 rem. 
4^ 

38 1 6§-f- Ans 



A 



\ 



12ewt. Sars. 16Ib8. of to- 
bacco, at 4/. 12s. per cwt. 

Aas. 591. 66. l}d.+ 



12cwl« %r8. 141bs. of su- 
gar, at 3/. 14s. p er cwt. 

Ans. 46/. i4s. 3d. 



4cwt. Iqr. 161bs. of to- 
|baec0) at 3/. 128. per cwt. 



stvdent's odiok. IS9 

TARE AND TRET. 

Tare and Tret are allowances made by the seller to the buyer on 
various kinds of mercantile commodities. 

Tare is an allowance made for the Weight of the hogshead, bar* 
rel, box, or bag, &c. which contains the commodity. 

Tret is an allowance of 41bs. in every 1041bs. for waste, dast, &c; 

Cloff is an allowance of21bs. in every 3c wt. for the turn of the scale. 

Gross weight is the whole weight of the goods, together with the 
weight of the hogshead, barrel, box, or bag, &c. which contains them, 
including ropes, canvass, and other covermgs. 

Sutde is when part of the allowance is deducted from the gross. 

Neat weight is the weignt of the goods, after the several allow* 
ances are deduoted^from the whole gross weight. • 



Case 1. 

When the tare is so much in the whole gross weight. 

Rule. 

Subtract the tare from the whole gross weight, and the remainder 
-will be the neat weight required. 

Examples. 

1. The gross* weight of a certain hogshead of sugar is 13cwt^ 
Iqr. 161bs.; the tare is Icwt. 3qrs.241bs. What is the neat weight I 

Ans. llcwt. Iqr.SOlb^. 

2. The gross weight of a certain hogshead of tobacco is IGOHbls. 
and the hogshead weighs lOTlbs. What is the neat weight? 

Ans. 15841bfh^ 



Case 2.. 

When there are several hogsheads, each containing the same^ 
weight. 

Rule. 

Multiply the weight of one hogshead, or bag, &c. by the number 
of hogsheads, or bags, &c. and the product will be the whole gross 
weight, from which subtract the given tare, and the remainder will 
be the neat weights 

Examples. 

1. What is the neat weight of 12 hogsheads of sugarj each weigh- 
ing 6cwt. 2qrs. 171bs. gross ; the whole tare being @cwt. 3qrs. 141bs.? 

Ans. tOcwt. 3qrs. 221b*. 

2. What is the neat of 4 casks of indigo, each weighing 4cwt. 
Sqrs. 181bs. gross ; the whole tare being IcvrU (\^%..'^^'3»^' 



IdO THE AXERICAK. 

Case 3. 

When there are different quantities of gross weight, and also of tare. 

Rule. 

Add the gross weight into one sum, and the tare into another; 
then subtract the whole tare from the whole gross, and the remain- 
der will be the neat weight. 

Examples. 

1. What is the neat weight of 2. What is the nea| weight of 
3 barrels of sugar, weighing as 5 hogsheads of tobacco, weigh- 
follows, viz : ing as follows, viz : 

CwL qr» tbt, on* lb. tbt. tbt. 

No. 1 gross 3 1 12 Tare 2 24 No. 1 gross 1600 tare 102 

2 3 2 1 2 24 2 1720 110 

3 5 1 12 3 16 3 1410 90 

,TTT* ?;T^ 4 1524 100 

12 15 2 18 5 . 1806 120 



Ana. slTr neat weight. 8060 - 522=r63& 

I —«-____ ■ ■ 

Case 4. 

When the tare is so much per hogshead, barrel, bag, &c. 

Rule. 

Multiply the number of hogsheads, or barrels, &c. by the tare per 
hogshead, barrel, &c. and the product will be the whole tare, which 
must be subtracted from the whole gross weight, and the remainder 
will be the neat weight required. 

Examples. 

1. What is the neat weight of 5 2. In 241 barrels of figs, each 

hds. of tobacco, each weighing weighing 3qrs. 191bs. gross, tare 

14cwt, 2qrs. 171bs. gross, the tare lOibs. per barrel, how many lbs. 

being lOOlbs. per hd. ? neat ? Ans. 224131bs. 

14 3. What is the neat weight of 

14 17 bags of cotton, each weighing 

14 . 2c wt. 3qrs.41bs, tareOlbs.per bag, 

14 . . ., and what is it worth at 12^cts.per 

731bs=s2qrs. 171bs. lb.? Ans. 45cwt. Sqrs. 271bs. neat 

weight, iind it is worth $643.87^ 
\ cents. 
^ 4. At $1.25 cents per lb. what 

Ihs. 8205= whole gross wt. ^^^^ ^ chests of hyso^ tea come 

100x5=500 to, weighmg gross Sblbs. 971bs. 

... and 10 libs, respectively, the tar^ 

Ans, 7705Jbs. neat weight. being SOlbs. per chest ? 
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5. In 70 bales of Smyrna silk, each weighing SlTlbs. gross, the 
tare per bale being 161bs. how many pounds neat weight ? 

Ans. 210701b8. 

6. What is the neat weight of 30 bales of Cyprus silk, each weighs 
ing 2491bs. gross, tare per bale 141bs.? Ans. 70d01bs. 



Case 6. 

When the tare is at so much per hundred weight. 

Rule. 

Divide the whole gross weight by such aliquot parts as the tare 
is of Icwt. and the sum of the quotients will be the whole tare—* 
then subtract the whole tare from the whole gross weight, and the 
remainder will be the neat weight required. 

Examples. 

1. What is the neat weight of 2. In 173cwt.3qr8. 171bs. gross; 
9 lids, of tobacco, each weigh- tare 161bs. per hundred weight, 



ing 6cwt. 2qr8. 121bs. gross ; tare 
171bs. per cwt.? 

Cwt, qrs, lbs, t 

6 2 12 
9 



16 



+ 
^ 



59 1 24 = whole gross wt. 



how much neat weight ? 

Ans. 149cwt. Oqrs. 71bs. 

3. What is the neat weight of 
7 barrels of pot ash, each 20 libs* 
gross ; tare lOlbs. per cwt. ? 

Ans. 12611bs. 6 ozs. 

4. In 12 butts of currants, each 
7cwt. Iqr. lOlbs. gross ; tare 16 
Ibs.per cwt„ how much neat wt.? 

Ans. T^cwt. Iqr. 261bs. 14ozs. 

5. What will a hogshead of 
raisins weighing 9cwt.2qrs .gross; 
tare 121bs. per cwt. amount to at 

50 1 22 neat wt. Ans. 23cts. per lb.? Ans. $218.50cts. 
6. What is the neat weight of 36 kegs of figs, each weighing 2 
cwt. Oqrs. 121bs. gross ; tare 141bs. per cwt. and what will they a- 
mount to at 12Jcts per lb. ? 

Ans. 66cwt. Iqr. 141bs. neat, and the amount is $929.25cts. 



8 1 27+ ) 
2 3+5 



added. 



9 2=:whole tare. 



.Case 6. 

When, tret is allowed after the tare is deducted. 

Rule. 

Ditide the suttle weight by 26, and subtract the <\^olv^\vV^^Ts^^^^ 
same ; the lemBindei will be neat. 
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ExAmPLES. 

1. In 247cwt. 2qrs. Idlbs. gross ; tare 281bs. per cwt. and tret 4 
lbs. in every 1041bs., how much neat weight ? 

Cwt» qn, lbs. 



lbs. 

28 



A 



247 2 15 gross. 
61 3 17 12ozs. tare, subtracted. 



185 2 25 43:8uttle weight. 
7 16 0=:tret, subtracted. 



178 2 9 4 neat weight. Ans. 



"2. What is the neat weight of 5hds. of sugar, each lOcwt. Iqr. 
^Ibs. gross ; tare 3qrs. 251bs. per hd. and tret 41bs. per 1641bs. ? 

Ans. 45cwt. Iqr. 241bs. 



Case 7. 

When tare, tret, and doff are allowed. 

Rule. 

Deduct the tare and tret as before, then divide the suttle by 166, 
and the quotient will be the cloff, which must be deducted from the 
suttle, and remainder will be the neat. 

Examples. 
1. What is the neat weight of 2. What is the neat weight of 



5hhds. of stigar, each weighini 
lOcwt. Iqr. 201bs. gross — tare 6 
qrs. 251bs. per hhd.— tret 41bs. 
per 1041bs. — and cloff 21bs. in 
every 3cwt.? Ans. 45cwt. Oqrs. 
221bs. rejecting all remainders 
afler the pounds. Examine the 
woik carefully. 

cwt. an, lbs, 

10 1 20 
5 



q. lbs. 52 16=gross wt. 
3 25x5=4 3 13=the tare. 



26)47 1 3 

1 3 7=the tret. 



2=:TiT)^ 1 24=:the suttle. 
00 1 02=rthe clofF. 



a hogshead of tobacco, contain- 
ing 17841bs. gross-^tare 7Ib8. per 
cwt. — tret and cloff as usual ? 

Ans. 16001bs. by rejecting the 
remainders after pounds, and 
15981bs. lOozs, by ^educing tht 
remainders, &c. . 

lbs. 

71bs.=T»y)1784 gross. 

lll=thetare. 

41b8.=:^e)1673 

• • 64r=the tret. 

21b8.=:Thr)1609=the suttle. 

• • • 9=the cloff. 

Ans. 1600 neat weight. 



Ams. 46 22 neat weight. 
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3. What is the neat weight of 29 bags of QOtton, each containing 
*3501bs. gross — tare 81bs. per cwt. — tret and cloff as usual ; and 
what is^it worth at 1^ cents per pound ? Ans. 90101bs. neat weight, 
and $112&.25 in value. 

4. What is the neat weight of 9hhds. of tobacco, each weighing 
10581bs. gross — tare 301bs. per hogshead — tret and cloff as usual ; 
and what will it amount to at 10 cents per lb., after deducting $171 
95 cents for duties^ and other charges ? Ans. 68451bs. neat weight, 
and it will amount to $712.55 cents, afler paying the duties and 
charges aforementioned. 



SIMPLE INTEREST. 

Interest is the premium or compensation allowed by (he borrow- 
er to the lender for the use of a certain sum of money, relative to 
Which there are four particular terms, namely : 

1. The principal, or sum of money lent out for interest. 

2. ^he time for which interest is to be calculated on the principal. 

3. The rate per cent., which, according to a law of Virginia, is 
six dollars ier the use of one hundred* dollars one year, and in the 
same proportion for any sum of money for a shorter or longer space 
of time. 

4. The amount, which is the sum of the principal and its interest, 
when they are added together. 



Case 1. 

To find the interest of a9y given sum for one year. 

GxNERAL Rule. 

Multiply the principal by the rate 'per cent., and point off the two 
right hand figures of the dollars in the product: the result will be 
the interest of the given sum for one year, in dollars, cents, &c. 
The figures on the right hand of the mills are so many decimal parts 
of a mil, and consequently may be rejected as of no account. 

Examples. 

1. What is the interest of 275 2. What is the interest of $275 

dollars for one year, at $6 per 25 cents for one year, at $6 per 

cent, per annum ? cent, per annum ? 

$275 principal. $275.25 cents. 

6 rate per cent. 6 



$16.60 cents. Answer. » $\&.^\,^ Kxlvw^x^ 

12 
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3. What is the interest of $275 
66J cents for one year, at $6 per 
cent, per annum ? 

$275.66^ cents: 



4. What is the interest of ^5275 
67^ cents for one year, at $B per 
cent, per annum ? 

$275.87,5 
6 



$16.54,00- Ans. 



$16.55,250 Ans. 



5. What will a bond of $756 
65 cents amount to in one year, 
at $6 per cent, per annum ? 
$756.65 cents. 
6 



6. What will a bond of $327 
82^ cents amount to in one year, 
at $6 per cent, per annum ? 
$327.82,5 
6 



45.39,90 interest > , , , 19.66,950 int. > , , , 

756.65=principal J *^^®^: 327.82,5=prin. J *'^'^®^- 

Ans.$802.04,9z=amount. •* Ans. $347.49,45=amount 

What is the interest of $987.25 cents for one year, at $4 per 
per annum ? Ans. $39.49 cents. 

What is the interest of $987.25 cents for one year, at $5 per 
per annum ? Ans. $49.36cts. 2^milli. 

What is the interest of $967.25 cents for one year, at $6 per 
per annum ? Ans. $59.23cts. 5 miJls. 

What is the interest of $1121. 32cts. for one year, at $7 per 
per annum ? Ans. $78.49cts. 2m. +4 tenths of a mill. 



7. 
cent. 

8. 
cent. 

9. 
cent. 

10. 
cent. 



Case ^. 

When there/ is a fraction, as ^, ^, ^, &c. given with the dollars in 
the rate per cent. 

Rule. 

Multiply the principal by the dollars of the rate per cent., as in 
the foregoing case ; then add ^, ^, or |, &c. of the said principal 
to the product, and point off the two right hand figujres of the dol* 
lars in that sum ; the result will be the answer in dollars, cents, &c. 

Examples. 
I. What is the interest on $956 2. What is the interest on $1269 



75 cents for 1 year, at $5| per 
cent, per annum ? 

[Examine the operationt earefulJy.] 

8 , 

4783.75 
i=J) 478.376 
239.1875 

Am. $lH).0J,81fi5 decimals. 



84 cents for 1 year, at $6§ per 
cent, per annum ? 

4)1969.^ 
> 6 



7619.04 
423.28=rl 
4S3.28»^ 



A.UV %^.^,^ 
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3. ^ What is the interest of $823 for one year, at $4jt per cent, per 
^nnum ? Ans. $34.97cts. 7m. -f 5. 

4. What is the interest of $321 for one year, at $5^ percent, per 
annum ? Ans. $17.65cts. 6m^ 
' 5. What is the interest of $49? for one year, at $^ per cent, per 
annum? Ans. $31.06}cts. 

N 

Case 3. 

To find the interest of any given sum for several years. 

Rule. 
Find the interest of the given sum for a year by one of the prece- 
ding cases, then multiply the said interest for a single year by the 
number of years given in the question, and that product will be the 
answer required. ' 

Examples. 
1. What is the interest of $789 • 2. What will a bond for $567 
16§ cents for 3 years, at $6 per 3125 decimals of a dollar amount 
cent, per annum ? to in 8yr8., at $6 per cent. p. a.? 

^1^,^'- $567.3125 decimals. 

789. 10§ g 

. Interest $34.03,8750 for lyr. 

Interest $47.35,00 • foT 1 year. ,,^ —^ ^ 

3 * Interest $272^,000 forSyrs. 



J 



Principal 567.31,25 added. 



Ans. $142.05cts. for 3 years. Amount $839^62,25 required. 

3. What is the interest due on a bond of $1251.75 cents for 4 
years, at $6 per cfent. per annum ? ^ Ans. $300.42 cents* 

4. What is the amount of a note for $11.44 cents, which ha* 
been due 5 years, computing interest at $6 per cent, per annum ? 

Ans. $l4.87ct8. 2m. 

5. Suppose a bond for $573.25 cents to be at interest for 3 years,, 
what will it amount to in that time af 96 per cent, per annum ? 

Ans. $676.43cts. 5m.," 



Case 4. 

When the given time is any number of months, weeks^ or days, 
more or less than a year, or any number of years. i 

Common Rule. 

1. Find the interest of the given sum fOr one year, by case the 
first, &c. 

S* If the given time be less than one year, take such a part or 
parts of the yearly interest as the time proposed \a Ci^ ^ ^^^> ^"Ck.^ 
the sum of those parts (if more thjaii o«)ft\m\\\>eA\:vft ^\i«^«^"t^- 
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3. If the giren time be more than one year, but less than t\ro, 
take parta of the yearly interest with the time that is more than 3# 
year, and add them to the said yearly interest, and that sum will be 
the answer. 

4. If the given time be more than two years, multiply the inter- 
est of one year by the number of years given, then add such a part, 
or parts of the said yearly interest to the product, as the months, &c. 
are of a year, and that sum will be the answer sought. 

Or, bt the Sinole Rule of Three Direct. 
As the months, weeks, or days in a year. 
Are to the interest of the given sum for one year ; 
So are the months, weeks, or days ia the given time, 
To the interest required. 

£xAMPLES. 

1. What is the interest of $286 for II months and 28 days, at 
$6 per cent, per annum ? An^ $17.06cts. 4m.+-6d, &c. 

Examine the w|rk. 
$286 
6 



6mo. =J 

f =* 
1 =i 

l5daT8=l 
10 =i 

? =* 



$17.I6=:the interest for one year. 

8.58 sainterest for 6 months. 

5.72^ = 4 

1.43 ;= 1 

71,5m. = 15 days.. 

47,666+= 10 

9,533+= 2 

4,766+= 1 



Ans. $17.06,465= int. for llmo. 28 days. 

2. What is the amount of a bond for $365 for 1 year, 8mo. and 
22 days, at $6 per cent, per «nnum ? Ans. $402.83cts. 8m.+&.c. 

$365 
6 



6mo. =J 

2 =J 

20days=| 

2 =T^r 



$21.90 =interest for 1 year. 

10.95 = 6mo. 

3.65 = 2mo. 

1.21,666+= 20 days. 

.12,166+= 2 days. 



$37.83,832=iiit. for lyr. 8mo. 22d. 
365.00 =prineipal added. 



^ns. 402.83,8=amouTxX le^w^- 
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3. What is tbe interest of $3000 for 8 months, at $6 per cent, 
per annum? Ans. $120. 

4. What is the interest of $7500 for 4 months, at $7 per cent, per 
annum ? Ans. $175. 

5. I What is the interest of $422 for 16 weeks at $4^ per cent, per 
annum ? Ans. $5.84 cents 3 mills-l-. 

6. What is the interest of $523.50 cents for 4 years and 3 mo. 
at $5 J percent, per annum ? Ans> $116.89cts. 5m. +9375 decimals. 

7. What is the amount of a bond for $256 which has been due 
1 year and 6 months, reckoning interest at$5|per cent, per annum ? 

Ans. $278.08cts. 
8« What sum will $312.50cts. amount to in 4 years and 9 mo.. 
calculating interest at $6^ per cent, per annum ? 

Ans.' $405.27ct8. 3 mills+4375 decimals. 
9. What sum will discharge a bond of $221.75cts. which has 
been due 3 years, 7mo. and 6 days, computing lawful intefest? 

Ans. 9269.64cts. 8 mills. 

Case 5. 

When the time is months only. 
Rule. 

1. Multiply the whole principal by half the time or half the prin- 
cipal by the whole time, and point off the two right hand figures of 
the dollars in the product as before, and the result by either opera- 
tion will be the interest required, at 6 per cent, per annum. 

2. Multiply the 'whole principal by the whole timt and divide the 
product by 2-— then point off the two right hand figures of the dol- 
lars in the quotient, and the result will be the same answer as by 
either of the above operations. ^ 

3. To find the interest of any sum, at any other rate per cent. 
Take aliquot parts of the interest at 6 per cent, and add or subtract 
as the case may require. * 

Examples. , 
1. What is the interest of $1284 tor 4 months, at $6 per cent, 
per annum ? 

Ist. method 2nd. method. 3d. method. 

1284 . 2) 1284 1284 

^ 642 f 

4 2)6136 



Ans. $25.68cts. ^^^ $«B.68cts. Ans. $25.68 

2. What is the int. of J^OOO for 8mo. at $6p.c.p.a.? Ans. $120.00c. 

3. What is the int. of $375 for 9mo. at $6 p.c.p.a.? Ans. $16.87^0. 

4. Whatisthe int.of$287forllmo. at $0 p.c.p.a.? Ans. $15.78^0. 

5. What is the int. of $630for l^o. at $6 px,^.;8..> kw^.^'^jfi^n^^. 

6. Whaii5tAeiiie.o/'$7342forl6mo.at$6^x.^A> kxv^.^^^^^^ 

*12 
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Case 6. 

When the time is days only. 

Rule. 

1. When the principal is any number of dollars, multiply it by the 
jriven number of days and divide the product by 6, and the quotient 
will be the interest of the given sum in mills, at ^ per cent, per an- 
num — or, you may multiply the principal by one sixth part of the 
days, and the result will be the same thing. 

2. The interest of any number of dollars for 60 days, at 6 per 
cent, per annum, is e^^actly the same number of cents. For any 
number of days, more or less than 60, take aliquot parts of the in- 
terest for 60 days, and add or subtract as the case may require. 

Examples. 

1. What is the int,. of $1542 2. What is the int. of $3942. 
for 90 days, at $6 p. c. p.. a. ? for 50 days, at $6 p. c. p. a. ? 

$1542=principal. ' Ans. $32.85cts. 

90 Examine the \irork carefallv. 

• $3942 



6)138780 _80 

An,."ili mills. «)i!!li» 

dk-ie.Ac% ' ♦ 1 32850ms. 
$ 1542= principal. 

15=^ part of 90 days. 3) $3942 ' 

8i 

Ans. 23130 mills, as before. 

Consequently the ans. is $23. 31536 

13 cents both ways. • 1314 

The same qaeition by the second rule. 32850ms. 
days, $ cfs. 

30=i)15.42=int. for 60 days. rfay*. , $ 

^S.71= 30 10=i)39.42 



6.57 



Ans. $23. 13c. as before for 90di3. $32.85 cents. 

The student may now proceedby the easiest and shortest methods 

3. What is the interest of 3084 for 54 days ? Ans. 27.75. 6m. 

4. What is the interest of 1425 for 30 days ? Ans. 7.12J. 

5. What is the interest of 100 foi 20 days ? Ans. 0.33J 

6. What is the interest of 17 for 105 days ? Ans. 0.29f . 

7. What is the interest of 1 for 15 days ? Ans. 0.00 2^m.. 

8. What is the interest of 44 for 80 days ? Ans. 0.58§. 

9. What is the interest of 1000 for 5 days? Ans. 0.83^. 
M fFia^i5 tie interest of 2000 fot 15 4^1ft> kTi%.5.QQ. 
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Case 7. 

To find the suhi due on a bond or note which has one or more 
partial payments entered on the back of it. 

Rule. 

1. Find the interest on the principal sum, from the-day the bond, 
&c. became due, to the day on which the first payment was made, 
then add the said interest to the principal, and from that sum sub- 
tract the amount of the first payment, and the balance will be a new 
principiiL 

2. Find the interest on the new principal, from the day the first 
payment was made to the day on which the second payment was 

' made — then add the said new principal and its interest together, and 
from that sum subtract the amount of the second payment and the 
residue will be another new principal, with which proceed as bcrfore 
directed, and so on till you get through all the payments^ endorsed 
on the back of the bond, &c. But never calculate the interest on a 
greater svm than the residue of the principal after the interest is ex- 
tinguished. 

3. Find the amount of the balance due from the time the last 
payment was made to the day on which the bond is to be paid in 
full, and that amount will be the sum required to discharge the 
whole debt. 

4. To find the length of time from the day the bond or note be- 
came due to the day on which the first payment was made, and from, 
one payment to another, the stadent must refer to a rule given in 
Subtraction of Time. 

Examples. 

1. A man by his note dated January 1st, 1828, promised to pay 
another one the sum of $100, with interest from the date, at $6 per 
cent, per annum, on which the following payments are endorsed — 

1. Received on the 1st July, 1628, the sum of $10 in part of within. 

2. 1st Jan. 1829, $20 

3. 1st May, 1829, $30 

4. 1st Sept. 1829, $40 

What sum will discharge the above note on the 1st day of Janu- 
ary, 1830 ? Ans, $8.41cts. 6m.-h 

To interest on $100 from January 1st, 1828, - $100 
Until the 1st July following, (6 months,) - 3 



Amount, - - - - 
July 1st, 1828, received in part, 



The balance due, or new principjal, 
To interest on $93 from the 1st of July, 11 
until the 1st January, 1829, (6 taonlYvB^ 
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The second amount, 95.79 

January Ist, 18^, received in part, - - 20.00 

The balance due, &c. - - - - r 75.79 

To interest on $75.79 cents from January Ist, > _i ki k^ , 
1829, until the 1st of May following, (4mo.) J -A-oi,OHi.i- 

The third amount, - - - - - 77.30,5 

May 1st, 1829, received in part, - - - 30.00,0 

The balance due, &c. 47.30,5 

To interest on $47«30cts. from May 1st, 1829, ) _qq q^ g 

until the 1st of September following (4mo.) j "~ • » 

The fourth amount, - - - - - 48.25,1 

. September 1st 1829, received in part, - - 40400,0 

8.25,1 

To interest on $8.25cts. from September Isl^ > n lA ^ 

1829, untU the 1st January, 1830, (4moO J "'^^'^ 

Ans. $8.41,6m. 

2. A holds B's bond for $500, dated on the 15lh March, 1828, 
which is not payable till the expiration of one year after the date, o& 
which the following credits are entered, viz. — ^Keceived, November 
15th, 1829, $100; May 15th, 1&30, $200 ; July 15th, 1830, $220. 
What sum will discharge the said bond on the 15th of Januaary, 1831, 
allowing interest at $6 per cent, per annum ? 

Ans. $15.37cts. 3m. +7, &c. 



Ca.se 8. 

To find the time in which any sum of money will doublfe itself, at 
any given rate per cent, per annum, and also to find the said rate. 

Rule. 

1. Divide 100 by the given rate per cent, and the quotieiit will 
be the number of years, &c. in which any sum of money will dou- 
ble itself at the said given rate per cent. 

2. If the time be required in monthsor days, multiply the mcmths 
or days in a year by 100, and divide the product by the rate, and 
the quotient will be the answer. 

3. Divide 100 by the number of years in which any sum will doa- 
ble itself, and the quotient will be the rate per cent. 

4. Multiply the months or days in a year by 100, and divide the 
product by the months or days in which any sum will double itself,. 

and the quotient will be the rate pei ci^iil. 



student's guide. Ul 

Examples. 



~~*~ *"*•»* ■••■WW 

1. In How many days will any 2. If a sum of money doabl& 

sum of money double itself, at 6 itself in 6900 days, what is the 

per cent, per annum ? rate per cent, per annum ?. 

360 days. 3600 days. 

100 100 

6)36000 6,000)36,0000 



ma. y. 
1=200=16 



971.- 



Ans. 6000 days=200=l6 8 Ails. |6 per cent., per annumv. 

3. In what time will a sum of money double itself at $4 per cent». 
per annum ? Ans. 300 months, or 25 years. 

4. In what time will a sum of money double itself at 15 per cent, 
per annum ? Ans. "240 months, or 20 years. 



Case 9. , * 
To compute the interest on accounts current, &c. 

Rule. 

1. Multiply the principal by the number of days it bears interest,, 
and set the product in a column drawn for the purpose ; then sub- 
tract the first payment from the said principal, and, multiply the re- 
sidue by the number of days between the first and second payments ; 
set the product under the former one, and proceed, in the same 
manner, to multiply each respective balance by the number of days 
it bears interest, and divide the sum of the products by 6, and the 
quotient will be the interest required in mills, at 6 per cent, per an- 
num. 

2. For any other rate per cent, take aliquot parts of the interest: 
at 6 per cent, and add or subtract, as the case may require. 

Examples. 

1 . On the 1st of January, 1829, 1 lent my friend Timothy Trusty 
$100; on the 14th, I lent him $110 more, and on the 20th he paid 
me $162; February 3d, I lent him $95; on the 10th, he paid me 
$90 ; on the 16th, I lent him $186, and on the 26th, he paid me 
$70 ; March 1st, I lent him $250 ; on the 3d, he paid me $270, and 
^n the 13th, $143 more, and on the 20th, we made a final liquida- 
tion of our accounts. What was the amount of principal and into-, 
rest due on the said account at the day of settlement ? 

Ans. $7.63 cents 6 mills. Examine the work ver^ carefully. ^ 
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1829. $ day», produdMm. 

January 1st, LenV 100 on interest for 13=1300 
14th, Lent, 110 

210 6=1260 

20th, Received, 162 

Due, "48 14= 675^ 

February 3d, Lent, 96 

143 7=1001 

10, ReceiTed, 90 

"53 - 6= 318 

16, Lent, 186 

239 10=2390 

26, Received, 7a 

m 3= 507 

March 1, Lent, 250 

419 2= 838 

3, Received, 270 

149 10= 149a 

13, Received, 143 

520,thetimeofadju8tment=6 due. 7= 4^ 

■■■ . t . 

Interest dae at 6 per cent.=1.63cts. 6 mills^ 6)9818 
Ans. Thewhole aniount=$7.63cts. 6 mills. 1636 mills. 

2. I have given my friend Peter Truepay, a cash credit for 1000 
dollars, in consequence of virhich, on the 12th of May, I paid his bill 
for 250 dollars ; on the 27th, I paid his drafl for 280 dollars ; June 1st, 
he gave me a check on the Virginia Bank for 290 dollars ; July 17th, 
he, paid me 70 dollars ; August the 20th, he drew on me for 750 dol- 
lars ; on the 31st, he paid me $500 ; September 15th, he drew on mc 
for 135 dollars, and on the 3d of October for 175 dollars more ; on 
the 29th, he paid me 250 dollars, and oii the 3d of November, 125 
dollars more ; on the 12th, he drew on me for 375 dollars, and on 
the 18th, for 125 dollars more ; January Ist, he paid me 290 dol- 
lars ; on the 20th, 210 dollars more, and on the 1st of March fol- 
lowing he demands a settlement. What sum will remain due to mo 
on that day, computing the interest according to law ? 

Ans. $378.52c ts. 3^ mills 
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May 



12 
27 



June 



July 



Au£[ust 



17 



20 



31 



Paid his bill for 
Paid his draft for 



Received in part 
Received in part 



Paid his drafl for 



Received' in part 



Paid his draft for 



September 15 

October 3 1 Paid his draft for 



250 
28D 



day$, proibictim 



15 



630 
290 


5 


240 
70 


46 



170 
750 



34 



920 J 11 
500 



420 
135 



15 



29 



November 3 



12 



18 



555 
175 



18 



January 



20 



March 



Received in part 



Received in part 



Paid his draft for 



Paid his draft for 



Received in p^rt 



Received in part 



730 
250 


26 


480 
125 


5 


355 
375 


9 


730 
125 


6 


855 
290 


44 



565 
210 



19 



355 I 40 



= 3750 



= 2650 



=11040 



= 5780 



=sl0120 



= 6300 



^ 9990 



=18980 



= 2400 



= 3195 



= 4380 



=37620 



=10735 



=14200 



Principal due = 
The principal due = $355.00 ^v , ^ , , ^^ 

23.52ct8. 3J mills. 6)1411^ 



Ans. The amount=$378.52cts. 3^ mills. 



23528im« 



Casb 10. 

When the principal is given in English, or Sterling moiiA^. 

RtJLE. 

2. Multiply the principal by the t ^« V« ^^tk\,^^«. ^vcAst. ^iw 
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product by 100, and the quotient will be the interest of the given 
sum for one year. 
2. In other respects proceed by the feregoing rules. 

ExAMPtES. 

1. What will 256^ Ids. 9d. amount to in 3 years, 9 mo. 16 days, 
computing the interest at 5|£ per cent, per annlim ? 

Ans. 312£,17s.l0d. |qr8.+ 

J=J)256 15 9 6=j)14 15 3J+-67rem.=int. for 1 year. 

5f 3=number of years. 

1283 18 9 

i=J')128 7 lOi 44 5 ll.+.01=int. for 3 years. 

64 3 111 3=4)7 7 7f+.335=int. for 6 months. 

^ 1^ 7fi in fil 18d.=i)3 13 9|+.6675=int. for 3 months. 
20 ^ ^^ 9.+.7335=int.forl8days. 



1^-32 ^ ^ If +.7460= whole int. 

_1? 256 15 9.=:principaladded. 

3.66 

4 Ans.ie312 17 lOfqrs. 

2.67 

2. What is the amount of i6400 for 2 years, at £6^ p. c. p. a. ? 

Ans. £444. 

3. What is the amount of £67 17s. 8d. for 3 months, at £6 p. c. 
per annum ? Ans. £58 15s. Od. 1+ 

4. What will iS300 amount to in 5 years lOmo. at £i^ p. c. p. a.? 

Ans. £383 2s. 6d. 

Application. 

1. M holds a bond on P for $268.54cts. dated on the 12th da; 

of January, 1828 (it being leap year) and payable on the 6th day of 

September following, with lawful interest from the date; please to 

inform me how much money will discharge the debt ? 

Ans. $279.19cts.2ms.+ 

$ c. 

268.54 
238 



January has 


tf 


Subtract 


12 


Remainder 


19 


Febraary 


29 


Marchi 


31 


April 


30 


May 


31 


June 


30 


July 


31 


August 


31 


September 


6 


Jiedaje ex 


336 



214832 
80562 
53708 

6)63912.52 

10.652+ 
268.54, 
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2. W dwes me $60, with lawful interest from 16th May, 1829, 
subject to a credit of $54.75ct8. on the Slst of August following ; 
what sum will pay up the tesidue on the Slst of January, 1830? 

Ans. $6.48ct8.+ 

3. On the 20th February, 1828, X gave me his bond for $164, 
payable at the end of 4 months ; on the 30th of September follow- 
ing he paid me $90, and on the 12th of March, 1830, he paid me 
$65 more ; what sum will discharge the residue on the 1st day of 
January, 1831 ? Ans. $19.45cts.+ 

INSURANCE, COMMISSION, AND BROKERAGE. 

A commission is an allowance of so much per cent, to a person 
called a commissioner, fkctor, correspbndentj or broker, for assist- 
ing merchants and others in buying and selling goods, and receiving 
and paying outlnoney. 

Rule. 

1. When the c6mmi)ssion is one or more than one per cent., find 
the interest of the given «um, without respect to time, by the first 
or second case of Simple Interest, and the result will be the amount 
of the commission required. 

2. When the commission is less than one per cent., take such a 
part or parts of the interest at one per cent, as the given rate per 
cent, is of a pound or dollar. 

3. When the commission is to be deducted before the money is 
laid out, say — As 100, with the rate per cent, added to it, 

Is to the said rate per cent., 

So is the given siim 

To the commission required. 

Examples. 

1. My commission merchant in Richmond has sold 184 barrels 
of my ilour at $ 10.50 cents peir barrel ; what sum must he transmit 
to me, after deducting liis commission of $2^ per cent. ? 

50c.=^)184 bsgi^ls. 
10 



1840 
92 



^)$1932=amount of the idoiir. 
,2}ssrate per Cent. 



3864 
966 



ffl932-$48.30cta.=:9le83.70ii\s., the Bum \o \j^ ^jcw^aws&fc^^ 

13 
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2. What will be the annual pre- 
mium for insurance on a house 
against loss from fire, valued at 

$3500, the rate being $| per c? 
$ 
35.00=:the int. at 1 p*. c. 



i 



i 



17.50 

8.75 



Ans. $96.25cts.=annual premi 



3. I haTe sent $1008 to my 
factor at Philadelphia for him to 
lay out in merchandise, after de- 
ducting his commission of $5 per 
cent. I what sum will remain to 
be laid out ? 

$ $ $ 

105 : 5 :: 1008 

6 

10 5)5040 (48$=his com- 
' • • . mission, and 
$1008— 948rr$960 the sum to 
be laid out. 

4. My correspondent in Liverpool has purchased go<^ds for me 
to the amount of 3l9i£ 15s. 8d. sterling ; what will his commission 
come to at £^ per cent. ? Ans. 9£ 17s. 10Jd.+8. 

5. An auctioneer has sold goods for me amounting to $4968, 
and demands $^ per cent, for his trouble ; what sum must I pay 
him ? Ans. $24.84cts. 

6. What will be the premium for insuring a ship and cargo from 
Boston to Amsterdam, valued at $37800, the rate of insurance be- 
ing $4^ per cent. ? Ans. $1701. 

7. W hat is the insurance of an East-Judia ship and cargo, valued 
at 14813i& 15s. sterling, at I5p per cent.? Ans. ^33£ 3s. 3f d. 

8. If a broker sell property amounting to S2864.46cts., what sum 
may he demand for brokerage at $1.50cts. per cent. ? 

Ans. $43.96cts. 6m.+9. 

9. What sum may a broker demand for selling merchandise to 
the amount of $6700, at 25cts. per cent. ? Ans. $16.75cts.| 



COMPOUND INTEREST. 

Compound Interest arises by calculating interest upon interest 
as it becomes due at the end of each year. 

Rule. - 

1. Find the amount of the given principal for the first year by 
Simple Interest, and that amount wUl be the principal for the se- 
cond year. 

% Find the amount of the principal for the second year, and this 
amount will be the principal for the third year. 

3. Proceed on as above directed till you have found the amount 
jof the principal for the last year given in the question, firom whi6h 
aabtraet the giwen principal, and the remainder will be the com- 
pound iiit0reatreqvateA. 



STVBENT S OVIDE. 
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I. What will $500 amount to 
in 3 years, at 6 per cent, per an- 
Bum, compound interest ? 

SOOssthe given principal. 
6 









?=t 



530=rthe amt. for 1st yr. 
•26.50 
5.30 



561.80=Amt. for 2d yr. 
28.09 
5.6 L8m. 



Ans. 9d96.50,8m.=amt.3dyr. 



2. What is the componnd in- 
terest of $500 for 4 yean, at $6 
per cent, per annum ? 

Ans. $131.23ct8. 8m.+48. 

3. What is the compound in- 
rest of $3475 for 3 years, at $6 
per cent, per annum ? 

Ans. $663.78cU.+06 

4. What is the compound in- 
terest of $1152 for 6 years, at $5 
per cent, per ann-um ? 

Ans. $391.79ct8.+0178. 



EQUATION OF PAYMENTS. 

Equation is a method of seducing several stated times, at which* 
money is payable, to one mean or equated tiitie. 

COMKON Rux.B. 

Multiply each payment by the tinie before it becomes due, then 
add the several products together, and divide the total sum by the' 
whole debt ;. the quotient dience arising will be the equated time 
required. 

PROOP. 

The interest of the whole debt payable at the equated time, at 
any given rate per cent., will be equal to the interest of the several 
payments for their respective times at the same rate. 

Examples., 

1. A owes B $2400, of which 2. P owes QS420, which will 
480 are to be paid presently, 960 be due 6 months hence, but P is 



at the end of 5 months, and the 
rest at the end of 10 months, but 
they agree to make one payment 
of the whole, and wish to know 
that timet. 

$ Products, 

460x 0»0000 
960x 5ss:4800 
960x10=9600 ^„^,, 

2400 )Ii400(6 months.. 



willing to pay 960 now, provided 
he can (i^ve the rest forborne a 
longer time;^it is agreed on-^ 
tiie time of forbear^ce is there- 
fore required. 

9420 
60 

420 : 6 
6 






360 
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3. G is indebted to M in a certain suni, which is to be dischaf ged' 
at 4 separate payments, that is ^ at 2mo. ^ at 4mo. ^at6mo. and^ 
at 8mo. but they agree to make one payment of the whole ; the 
equated time is therefore required. * Ans. 5 months. 

4. N bought a quantity of goods on credit, and agreed to pay 
J of the debt every 3mo. until the whole should be discharged, but 
he afterwards consented to pay. it all at once ; the equated time is 
therefore required. Ans. 6 months. 

5. W' owes Z a certain sum of money, J of which is to be paid 
in hand, J at the expiration of 4m6. and the residue at the termina- 
tion of 8 mo. ; I demand the equated time for the payment of the 
whole debt. Ans. 3 months. 

6. X gave his bond to Y for $600, payable at the termination of 
8mo. but he is willing to pay Y $200 presently, provided he can 
have the residue forborne a longer time, to which Y consents ; the 
time of forbearance is therefore demanded. Ans. 12 months. 



REBATE OR DISCOUNT. 

Discount is an allowance made for the payment of any sum of 
money 'before it becomes due, and is the true difference between the 
original debt and its present worth in cash. 

The present worth of any suipj or debt, due «ome time hence, is 
so much present money, which, being put out to interest for that 
time at the given rate rate per cent, per annum, wojald amount pre- 
cisely to the original debt. * 

Rule. 

1. Say— ^As the months or days in a year 
Are to the given rate percent. ; 
So. ia the time proposed 
To its interest at that rate. 
, 2. Add the said interest to $100, or iS, and call that sum the amount. 
3. Say — As the above amount 
Is to $100; or pounds ; 
So is the given sum or debt. 
To the present worth required. 
4. Subtract the present worth from the given sum, and the remain- 
der will be the discount required. 

Proof. 

Find the amount of the present worth at the given fate per cent, 
per annum, and for the time proposed, which will be equal id the 
original Jiebt, if the work is right. ' 

iV. B, It, is believed by many thai the mteiest of the debt for the 
t/me before it becomes due, at the stipulated i«kXe "^et c,e\iX, -^et %.\v- 



nnm; is tKe proper* ram to be discounted for the prompt payment 
thereof. But the following statement and the two first examples 
will clearly demonstrate the- contrary. 

TkE Statement* 
A. owes B the sum of $560, payable 2 years hence, for the prompt 
payment of which B discounted the interest for the time at $6 per 
cent, per annum, and therefore received $492.80cts. which he im- 
mediately lent to C for the same time, and at the same rate per cent, 
at the termination of which € paid him $551.93cts. 6 mills, which is 
$8.06cts. 4 mills less than he would have received from A if the 
money had remained in his hands till it became due. But, if B had 
allowed A the true discount only, he would have received 9500, 
which, being put out to interest for 2 years at $6 per cent, per an- 
num, will amount precisely to $560, the original debt. 

Examples. 

1. D owes E the sum of $595.20cts. payable at the expiration of 
3 years, but he is willing to make prompt payment if £ will dis- 
count the interest for 3 years, at $8 per cent, per annum, to which 
E has consented. How much did he lose by allowing the interest 
instead of the true discount? Examine the work carefully. 

yr. $ yrt,- 

As 1 ^ 8 :: 3 



24=the interest of $100 for 3 years. 
100 

$124=the amount of $100 for 3 years. 

$ $ $ ct$. $ cts, 

Now I sajT*— As 124 : 100 :: 595.20 595.20=given sum. 

100 



124)59520.00( 480.00=p. worth. 

$115.20asdi8coant. 

992 
c. 992 



695.20 

8 



.009 



$47.61,60 szthe yeu'ly interest. 
3 



$142.84,80=the interest for 3 yearn whicbE diftpounted. 
115.20,00s:the true discount. 

Atts. 9S7S4, 8 minB.:sihe sum lost b) Mx. *£>. 
^18 
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2. What is the difference between the interest of $1300 for 12 
years, at $5 per cent, per annum, and the true discount of the same 
sum for the said time and rate p. c. p. a. ? Ans. $270. 

yr. $ yrs. 

1. — As 1 : 5 :: IS 
12 

' 60=the interest of $100 for 12 years. 

100 



160=the amount of $100 for li^ years. 

• % $ $ $1200=the given sum. 

2.— As 160 : 100 :: 1200 .. 750=the present worth. 

$. $450=the true discount. 

1200=the principal. 
5 



60.00=the interest of 1200 for 1 year. 
12 



$720.00=the whole interest for 12 years. 
450.00=the true discount. 



$270= the difference required. 

> 3. What is the present worth x)f $2652, one half of which is due 
at the end of 4 months, and the other half at the end of 8 months, 
discounting at $6 per cent, per annum ? Ans. $2575. 

mo. $ "•<>• $ 

4=J)6=int. of $100. for 1 year. 6= J)6=yearly interest' 

^ 2=J)3 

2=int. of$100for4mo. 1 

^ i^int. of $100 for 8 mo. 

As 102 : 100 :: 1326 .. 1300=p.w. ,^ ^^ , f J^^ 

$ $ $ ^ 104: 100:: 1326.. 1275=p.w. 

And 1275+1300=2575 the whole present worth required. 

4. What sum must I discount for the prompt .pa^a9<ent of $2119 
50 cents, which is due 2 years hence, at $5.50 cents per cent, per 
annum? Ans. $210.04cts. lm.+5100 rem. 

5. How much ready money must Lhasre for a bond of $810, due 
dt the end of 3 months, discounting at $5 per cent. p. a..? Ans. $800 

6. What is the present worth of $312, one half of which is due 
in 3 months, and the other half in 6 months, allowing discount at 
$6 per cent, per annum .? Ans. $305:i5cts.+. 

Z I hare add fuum of land fox ^QO* o«^^ ifeKd^of^Rrhich i% to 
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« 

be paid at the end' of 1 yeer, and the residue in two equal anntial 
payments thereafter ; what is the present worth of each payment 
and of the whole debt, allowing discount at $10 per cent, per an- 
num, for prompt payment ? Ans.iThe first payment is $727.5^* 
cents+; the second $666.66§cts.; the last $6i5.38ct8.+; and the 
whole present worth is $2009.3 l§cts.+ ''' 

, 6.. A man having incautiously sold property on a credit of two 
years, amounting to $1200, and being suspicious that the obligor 
will fail before the debt becomes due, is willing to allow a discount 
of $100 per cent, per annum, for the prompt payment of the resi- 
due ; what sum ought he to receive ? Ans.. 



BARTER. 

Barter is the exchanging of one commodity for another, and 
teaches merchants and others to proportion the value of their re- 
spective commodities so that neither of the parties concerned may 
sustain any loss. 

Rule. 

Find the value in money of that commodity whose quantity is^ 
given, by the shortest method; then find what quantity Of the other 
commodity may be bought with the said value, at the rate proposed. 

Examples. 

1. What quantity of sugar, at 2. How much tea, at 120cts. 

12^ cents per lb. must be given pei lb« must be bartered for 600 

in barter for 12001bs..oC rice, at lbs. of coffee, at 2Qcts. per lb. h 

6J cents per lb. ? Ans. lOOlbs. 

J)12001bs. cCs. ^^'A.^^^ 3. How much wheat, at 126 

^i cir ' " 2 ^^^^® P®' bushel, must be barter- 



2 2 



ed for 60 bushels of rye, at 70cts. 

7200 26 ) 160.00 P^'' bushel? Ans. 28 bushels. 

300 4. How much sugar, at lOcts. 

■ Ans. 6001bs. per lb.,. must be given in barter 

$76.00cts.=the value of the ric^. for 20cwt. of tobacco, at $10 per 

cwt. ? Ans. 20001bs. 

6. How much sherry wine, at- 8?^ cents per gallon, must be gi- 
ven for 760gals. of Lisbon wine, ai37^ct8. per gal.? Ans. 32l^gds. 

6. How much rye, at 70 cents per bushel, will countervail 400 
bush^^ls of corn, at 87 J cents per bushel ? , Ans. 500 bushels. 

7. How much Madeira wine, at 162^^.cents per gallon, must I re^ 
coiye for ,326 bushels of corn, at40cts.>pier bush.? Ans. 80gals. 

8. A has Jinea at 40 cents p^r yard, tead^ moxlc:^,^\i^^.^sv^sws^Kt 
be win kavedO cents per yard ; B Yiaa \>xo5i5Ldo^iii .uV %»^ ^-^^/^^ 
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yard. At what price per yard must B rate his cloth to make it«qai-- 
▼alent to A's bartering price ; and how many yards of linen must 
A give B fer 6 yards of his cloth ? Ans. B's cloth must be rated at 
$& per yard, and A must give him 60 yards of linep for 6 yards of 
his cloth. 

off. e/«. as* 6 yards. 

40:50 1:400 6 dollars. 



400 



rt#. yd. — 

50 : 1 :: 30 



40)20000 « 30 

Ans. $5.00=B's barter- 5 0)30.00 

ing price. j^ng, 60 yards of linen; 

9c C has corn at 62^ cents per bushel, ready money, but in bar- 
ter he will have 75 cents per bushol ; D has wheat worth 87^ cents 
per bushel in cash. At what price per bushel must , D rate his 
wheat to make it equivalent to C's bartering price ? Ans. $ 1.05c. 

10. D has wheat at $1.25 cents per bushel, ready money, but ia 
barter he will have $1.50 cents per bushel ; E has cotton at 20ct8. 
per lb. ready money. What price must the cotton be rated at in 
barter, and how much must E give D for 100 bushels of wheat ? 
Ans. The cotton must be 24cts per lb., and E must give D 6251bB. 
for 100 bushels of wheat. 

11. H had 41cwt. of iron, at $6 per cwt., for which I gave him 
$146 in money, and the re&t in pork, at 8 cents per pound. How 
much pork did H receive from me ? Ans. 12501bs. 

12. Y had 608 yards of cloth, at $2.33|ct8. per yard, for which 
Z gave him $418.66§cts. in money and 35cwt. 2qr8. 241bs. of bees- 
wax.; what w^ the beeawax rated at by the pound ? A«i8. .25cts.- 

33^=^)608 yards. 
2dollars. 

1216 

20^t66| . 



$ 1418.66|cts. sr the price of the cloth. 
418.66| paid in money. 

ewt, art. /*'«. ■ 

35 2 24 =4000)1000.00 • cU. 

Ans. 25 cents. 

13. V gave 630 bushels.of oats, at 33$cte» per bushel, to W for 
4t yaids of doth ; what was the cloth by the yaid ? Ans. $5. 

14. B had a pipe of Madeira wine worth $1.8?^tB. per gal., for 
which W gave him a pipe of French brandy and $15.75ets. in money. 
WM»t WM ike brmdj valued at by tbe gallou^ Ans. #1.79cli. 
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15. M bartered 40 yards of linen, at $1.18|ets. per yard, with N 
fofr 28Jlbs. of tea, at $1.62Jct8. per lb. Which of them must pay 
the balante, and how much? Ans. N must pay M $L18fcts. 

J)1.62i 12J=i)40 yards. 

4 6i=|) 5 

6.50 • y 2.50 

7 

. ^ 47.50 =the value of M's linen. 

^•|y, 46.31i=the value of N's tea. 

$46.31} kna* $1.18|cts. to be paid in money. 

16. P bartered 20cwt. of cheese, at 12^cts. per pound, with Q for 
70yds of broadcloth at $4 a yard. Which of them was in debt, and 
how much ? Ans. Neither bf them. 

17. T bartered 56 bushels of wheat, at $1.37|cts. a bushel, with 
S for 144 bushels of corn at 50cts. a bushel*. Which, was indebted, 
2ind how muchE Ans. S was $5 in debt to T, 

18. L has linen at 70 cents a yard, in ready money, but in bar- 
tering he will have 75 cents a yard, for a quantity of which B gave 
him broadcloth at $6 a yard that cost $5.41^ cents a yard in cash. 
Which of them had the advantage in bartering, and how much linen 
must L give B for 50 yards of his cloth ? Perform the work in full 
and study it carefully. 

yd, $ yds, ^ 

1. As 1 : 6 :: 50 .. 300= the value of B's 50 yards of cloth. 

cts, yd, % yds, 

% As 75 : 1 :: 300-400 of linen that L must give to B. 

cts, cts, $ cts, $ cts, . 

3. As 70 : 75 :: 5.41J*'5.80=the bartering price of B's cloth; 
consequently he had the advantage of L by 20cts. in the yard. 

19. A has 100 yards of cotton shirting at 20 cents a yard, in 
ready money, but in barter he will have 25 cents a yard, which he 
exchanges with C for buttons at 12 J cents a dozen, that cost him 
only 10 cents a dozen in ready money. How many dozen of but- 
tons mu^t C give A for his linen, and which of them had the best- 
bargain, and by how mUch ^ 

yd, cts, yds, $ ' 

1. As 1 : 25 :: 100 -^ 25 =the bartering price of A's shirting. 

cts, doz, % dox, 

2. As 12j : 1 :: 25-200 of buttons. 

yd, cts, yds. $ ^ 

3. As 1 : 20 :: 100 ••20=the cash price of A's shirting. 

doz, cts, doz. $ 

4. As 1 : 10 :: 200 ••20 =athe cash price of G*8 buttons; conse- 
quently they traded exactly even. 

20. K had 74 sheep, at $1.75cts. each, for which L gave him $30 
in money and the rest in. corn at 80cts. per bvksteV% ^o^ tsxxvr^. 
corn did K receive ofL? . KaaA^Xso.^^^^ 



154 



THB AHERICAX 



LOSS AND GAIN. 

Loss and Gtan h a rule by which we may easily diseover wfiat^ 
sam is gained or lost in the buying and seHing of goods and all 
other sorts of mercantile property. It likewise teaches us how to 
rise or fall in the price of property, so as to gain or lose any parti- 
cular sum, by the integer, in the whole quantity, or* so much per 
cent., that is by the hundred. 



Case 1. 

To find how much is gained or lost by the whole quantity. 

RUI4E. 

Find the difference between the buying and selling prices by the 
integer, then multiply that difference by the given number of inte- 
ger^, and the product will be the gain or loss, according to the te- 
nor of the question. Or, find the price which the whole quantity 
cost, and the price for which it Was sold, then, subtract the least 
amount fi^om the greatest, and the remainder will be the whole 
gain or loss required, as before. 

Examples. 

1. If I buy 144 yards of cotton shirting at SOct^. a yard, and sell 
it for -Sdcts. a yard, what sum do I gain in the whole ? 

cU, cts. cts, 

25=:i)144xds. 20=J)144yds. 



25?=the selling price. 
520=:the buying price.. 

5cts.=:the gain per yd. 
144 yards. 



$36 

28.80cts. 



28.80 



Ans. $7.2(>=;whole gain* 

S. If I buy deals at 20 cents 
apiece, and sell them at 17cts. at $9t50cts. per cwt., and retail- 
apiece, what sum do I lose by ed it out at I2^cts. per lb., what 



Ans. $7.20cts..by second rule. 
3. 'Bought 18cwt. of tobacco 



120 dozen ? 

20 cents. 
17 cents. 

As 1 : 3 :i 120 dozen. 
12 

1440 
3cei»t8« 



sum did T gain in the whole ? 
1121bs.r=lcwt. 
18 



Ans. $43.20 cents.. 



12^=^)2016 pounds in all.^ 

I et». $252 sold for. 
a50xI8x:171ssthe cost. 

Ans, $8Ls:whole gala.. 
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4. If I buy a ton of iron for $190 doUarSi aBd retail it out at 6| 
'Cents a pound, what is the clear gain ? Ans. $20. 

5. A» tavern-keeper houghf a barrel of French brandy containing 
32 gallons, at $2.25ctd. a gallon, and retailed it at 25 cents by the 
lialf pint ; how much did he gain in all ? Ans. $56. 

6. A fruiterer bought 10 dozen of^ oranges at 2 for IGcts., and 10 
dozen more at 3 for 21 cts., and sold them at 5 for40cts.; whether 
did he gain or lose, and how much ? Ans. H« gained $1.20cts. 



Case 2. 

To find how much is gained or lost by laying out a given sum. 

Rule. 

Find the difference between the buying and selling prices, of one 
article by Subtraction : then say — 

As the price that the said article cost, 

Is to the difference found as abore directed ; ^ 

So is the sum given to be laid out 

To the whole gain or loss required. 

Examples. 

1. If I Uy out $1000 in hats, 2. A merchant laid out $120 

;at $4 each, and sell them at$4.50 in cofiee at 12Jcts. per lb., and 

cents each, what do I gain by sold it at 18f cents per lb. ; how 

the speculation ? much did he gain by the bar* 

^cts. , gain ? Ans. $60. 

4.50=the selling price. 3, j^ tobacconist purchased a 

4.00=the buying price, quantity of tobacco amounting to 

Zil At mux $254, at 10 cents per lb., wluch 

* \L}i *1000 jjg gold ^t g ^jentg pgy pound, in 

^"^ consequence of its being damag- 

.iNt^AAAA ®^ » ^^^ much did he lose by the 

4) 500.00 transaction. Ans. $50.80ct». 

J7r~", , , 4. A grocer bought $80 worth 

Ans. $125=:the whole gam. ^f g^g^r at 8cts. per lb., which 

he sold out at 12j^cts. per lb. ; how much did he gain ? Ans. $45. 



Case 3. 

To find how much is gained or lost per cent. 

Rule. 

'Find the difierence between the buying and selling piices of one^ 
article or thing by Subtraction : then say — 

As the price that the said article cost < 

Is to the said difference ; 

So is $100, or pounds, 

To the whole gaia or Ions pet ceuX* 
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Examples. 

1. A tobacconist bought a 2. If hats be bought for $5 ir- 

piece and afterward sold for $6 



quantity of tobacco at 15cts. per 
lb. and afterward sold it for 20 
cents per lb. ; how much did he 
gain percent, by the speculation? 

cts* 

20= the selling price. 
15=the buying price. 



As 15 



5 :: 100 dollars. 
100 



16)5.0000 



Ans. $33.33^cts.=the whole 
gain per cent. 

6. If a trader gain 37Jcts. on a dollar, how rrfuch will he gain per 
cent. ? Ans. $37.50cts. per cent. 



12Jcts. apiece, what is the gain 
per cent ? Ans. $22.50cts. p. c. 

3. If I buy cloth at $2.50cts. 
a yard and sell it for $2.2dcts. a 
yard, what will be the loss per- 
cent ? Ans. $10 per cent. 

4. A grocer bought pepper at 
12Jcts. per lb. and sold it for lOJ 
cents per lb. ; how much did he 
lose percent. ? Ans. $16 p. c. 

5. If a yard of silk be purchas- 
ed for $1.20cts. and sold for $1 
50cts., what' is the gain per ct. ? 

Ans. $25 per cent. 



Case 4. 

When the given gain or loss is at a certain rate per cent., to find 
how much is gained or lost in the whole quantity. 

Rule. 

As 100 dollars, or pounds, 
Is to the given gain or loss ; 
So is the price of the whole 
To the whole gain or loss. 

Examples. 

1. If I buy 12cwt.2qrs. 141bs. 2. If I sell 500 deals at 15cts. 
of sugar at $10 per cwt. and sell apiece, and by so doing lose $9 



it at $20 per cent, advance, what 
will be the neat profit on the 
whole quantity at^that rate ? 

grs, * 



2=J 



ttt. 
14=J 



$ $ 

100:' 20 



10=priGe of Icwt. 
12cwt. 

120 ; 

6 
1.25 . 






126.25= whole cost. 
«0 



10 0)2525,00 
Ana. $25.25ct8. 



per cent., how much do I lose in 
the whole quantity at that rate ? 

Ans. $6.y5cts. 

3. A grocer bought 12501bs. 
of coffee at 16cts. per lb. and sold 
it immediately at $25 per cent, 
advance ; how much did he gain 
by the transaction ? Ans. $50. 

4. If I sell 120 reams of paper 
at $2.50cts. a ream, and thereby 
lose $12.50cts. per cent., what 
will be the loss in the whole 
c^uaXkXvt^ ^X \2q!& i^vcn!^ tale ? 
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• Cask 5. 

To find how a thing must be sold to gain or lose a given rate per cent 

Rule. 
As 100 dollars is to the given price, so is 100 dollars, virith tho 
gain added or loss subtracted, to the gaining or losing price. Th« 
operation may be performed more concisely by taking parts of the gi- 
ven price, and adding or subtracting them, as the case requires. 

Examples. 
1. A tobacconist bought a 2. A merchant bought apiece 



quantity of tobacco at 15cts.' per 
lb. ; at what rate per lb. must he 
sell it to gain $33.33^cts. per ct.? 
$100.00 
33.:«i 



$ 

100 

3 
SOO 



15 



13:3.33i 
3 

- 

400.00 
15 



of cloth at $2.50cts. a yd., which 
not proving so good as he expect- 
ed, he is willing to lose $17^ per 
cent, by the sale of it ; how must 
he sell it by the yard ? 

$ 100.00 
17.50 



$ 

100 



^3,00)60,00. 
Ans. 20 cents per tb. 10=t^- 



By Practice. 

$ cts, p.r, cts.' 

33.3.^= J) iar=given price, 
5 



5=4 

25^ i 



2.50 :: 8:J.50 
2.50 

4125110 
. 1 6500 

Ans. $2.0G,25m. 

2.50=:given price. 

.25 
125 
625 



.4375 deducted. 



Ans. 20 cents, as before. Ans. $2.06,25, as before. 

3. If I bu^ a piece of linen at 75cts. a yard, at what price must I 
Bell it by the yard to gain •$50 pet cent. ? Ans. $ 1. 12Act8. 

4. If I buy a yard of silk velvet for $4.62Jcts. and sell it at $100 
per cent, advance, what is the amount ? Ans. $9.25ct8. 

5. I have a quantity of cork, which is worth $4 a barrel, hut I 
am willing to lose $10 per cent, in the sale of it ; what is the sell- 



tag price 



a 
? 



Ans. $3»60cts. by the barrel. 



Case 6. 

Bow to find the prime cost of any commodity^ when there is a 
certain sum gained or lost per cent. ' 

Rule. 
As $100, with the gain per cent, added, or thelo«&^et^^nk« 
dracted, is to the selling price, so is $100 to XW ^x\txi^ <:.ot\.. 

14 
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EXASPLBS. 



1. A tobacconist iold ft quan- 
tity of tobacco at 20cts. per lb., 
and by so doing gained $33.*i3^ 
cents per cent.; what did it cost 
him by the pound ? 

$ cts. 



2. A merchant sold a piece «f 
cloth at $2.06|ct8. a yard, and 
thereby lost $17^ per cent.; what 
did the cloth cost him by the 
yard ? 



100.00 
33.33^ 

3 

400.00 



: & :: 



%$ eta. 

100.00 
3 

300.00 
20 



100.00 
17.50 

82.50 



2.062$ :: 100 
100 

^ ctt. 



82.50)*206.2500(2.50 Am. 



4,00)60,00.00 



Ans. 15cts.perlb. 

3. If I sell a piece of linen at $1.12|ct8. a yard, and thereby gaiti 
^50 per cent., what was the prime cost ? Ans. 75ct8. 

4. If I sell a yard of silk velvet for $9.25cts., and thereby gain 
$100 per cent., how much did it cost me ? Ans. $4.62Jcts. 

5. 1 have sold a parcel of corn at $3.60cts. per barrel, and there- 
by have lost $10 percent. ; what did it cost by the barrel ? Ans. $4. 



} Cask 7. 

Having the whole quantity ^nd its prime post given, tq find the 
retailing price, when a certain sum is gained or lost thereon. 

Rule. 
As the whole quantity is to its prime cost, with the gain added or 
the loss subtracted, so is any part of the given quantity to the price 
for which it must be sold. 

Examples. 
1. A draper bought 112 yards 2. A linen draper bought 4 pie- 
of superfine broadcloth for $500 ; ces of Irish linen, each contain* 



I demand how he must sell it per 
yard to gain $256 on the whole 
quantity ? 

500=the prime cost. 
256=:sum to be gained. 



tfe 



766 
1 






1yd. 



ija)7»6.00(6$ TBcts. Ans, 



ing 26yds., for $ 104, but it prov- 
ed to be so much damaged that 
he is willing to lose $39 in the 
pripe of the whole quantity ; how 
much did he sell it for by the yd. 
after making the above deduction? 

yrf«. $ 

26 104 
39 

()5 :: 1yd. 
J 



_4 
As 104 
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3. An ordinary keeper bought a pipe of Freneb brandy at #1.37} 
tents a gallon ; he paid $2.25cts. for the pipe, $3.Mct8. for cart- 
age, and 11 gallons leaked out on the way home ; how must he sell 
it by the galb» to gain $'2*2i25cts. on the whole quantity ? 

Ans. $1.75 per gallon. 

4. A grocer bought 40 gallons of molasses at 50 cents a gallon, 

and by some accident 6 gallons leaked out on the way home ; what 

must the retailing price be, by the gallon, to gain $7.20cts. on the 

whole quantity ? Ans. SOcts. per gallon. 



Case 8. 

Having the whole quantify and its prime cost given—to find the 
retailing price of any part of it, when a certain rate per cent, is to 
be gained or lost thereou). 

Rni.E. 

1. Say — As $100 is to the prime cost of the commodity, so if 
$100, with the gain per cent, added, or the loss percent, subtract- 
ed, to the gaining or losing price of the wh ole quantity. The op- 
eration may be abbreviated by taking parts of the prime cos t, and 
adding or subtracting them, as may be required. 

2. Say — As the whole quantity is to its gaining or losing price, 
found as above directed, so is any |^art of tii^ given quantity to the 
retailing price for which it must be sold. 

Examples. 

1. A wholesale merchant bought 46 pieces of fine Irish linen, at 
$18 a piece, and sold 18 of the best pieces at $94 a piece, and 13 
more of them at $21.75cts. a piece ; at what rate by the piece must 
he sell the rest to gain $25 per cent, on the whole quantity ? 

$18 
48 pieces. 

144 
72 

$25=1)864 =the prime cost. 

216=cthe interest at 25 p. c. 

Piecei. — 

48 1080=:the whole amonnt. 



18 at $21.00cts.=:432=:price of 18 pieces > . , , 
12 at $2K75cts.=281=price of 12 pieces J ^**^®^' 

Subtract 30 and 693 from 48 and $1080. 

As IS 4. 387 u l^vacA .. ^'IV^^n^ ^^sa.^ 
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S. A draper bought 100 yards 
of cloth for $ 190 ; how must he 
t^U it per yard to gain $15 p. c. 
oH the whole quantity ? 
$100 
15 



100 



190 
115 



ti 



it. 



115 

yd. 



3. If I buy 12001b8. of sugar 
at $12 per cent., how must Fsell 
it by the pound to gain $50 p. c. 
on the whole ? Ans. 18c. per lb. 

4. Bought 12 pieces of white 
cloth at $'Z i .6(>§cts. a piece, and 
paid $3.33;|iKts. per piece for dy- 
ing it; how much must each 
piece be sold for to gain $20 p. c. 
on the whole ? Ans. 930. 

5. If a bag of cotton, weigh- 



00:218.50:: 1 .. $2.18Jc. Ans. 

ing 8cwt. Oqrs. 201bs. cost $i5*55cts., how must it be sold by the lb. 
to lose $3 per cent. ? Ans. 4cts. 5m. + 



Case 9. 

* 

If, when a thing is sold at a given-price, there is so much gained 
or lost per ceji^— »to fiai how much, would be gained or lost percent, 
if it were sold at another given price. 

Rule. 

1. Say-^As the first given price is to $100, with the gain percent 
added, or the loss per cent, subtracted, so is the other given price to 
it* ^ain or loss per cent. 

N.. B, If the answer exceeds $100, the excess will be the gain per 
cent., but if it be less jthan $;100, the deficiency will be the loss per ct. 

Examples. 

1. If I sell tobacco at 20 cts. , 2. If I sell linen at66§cts. per 
ft lb. and thereby gain $33.33^c. yd.and thereby gain $10 percent. 



er cent., what willbe tkke gain or 
OBS per Q^nt. if I seU it iH 15cts. 

Ans. Nothing. 
QlOO.OOc. 



P 

per lb. ? 



what will I gaip or lose per cent 
if I sell it at 58^ctS4 p^r yard? 



As 20 



33.:33;^ 

l33.33i 
3 



c. 

15 



400;00 
.15 



As 663 
3 

300 



10 

Tib 



80)60.00 00 

3)300.0»= thirds. 



3 

175 
110 



200)192.5000 



Ans. $100. . . consequent* 
ly I neither gain nor lose, because 
there is no excess nor defioiency. 

3. If by selling wine at $1.50 cents per gallon, I lose $12 per 
^tit ; what shaU I gain or lose by selling 4 gallons of the same for 

T/hts. ? Alia. \ sYi^Wos.^ ^X"^^^ f:,^\)S^. 



A;is. .S96.25cts. 
which is $3.75cts. less than QlOO,^ 
consequently the loss per cent* 
is exactly S^i-.TScts. 
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4* If bf selling eassimer at $3.35ets. a yd. I gain $12 J per cent. 
wlut shall I gain or lose by selling 8 yds. of the same for $24 1 

Ans. I shall gain (50 p. o. 

Casb 10« 

To find the gain per cent, per annum, wbw the commodity is 
bought for ready money and sold on credit. - 

^ RULK. 

The operation in questions belonging to this case is performed 
by the Double Rule of Three Direcj^, as in the following example ; 
o^ by two single statings* 

Examples. 

1. A merchant bought a parcel of goods for $60 ready money, 
and sold them immediately on 4 months credit for $83.33jcts.; how 
mnch did he gain per cent, per annum ? 

$ ct», 

83.33^ =s the credit price. 
60.00 =:the cash price. 

$ tno, — 

60x4 : 23.a» :: $100xl2mo. 
4 3 12 



240 7OU0 1200 

1200 



240)84000.00 



3)350.00==third8. 

Ans. $1 16.66§cts. per annum. 
2. A tobacconist bought a quantity of tobacco for 9120 in cash, 
which he sold immediately for $150 on a credit of 6 months ; what 
did he gain per cent, per annum ? Ans. $50 p. c. p. a. 



Case 11. 

When a given rate per cent, is lost by the sale of a single thing, 
or by any quantity of merchandise; and the seller oij^ht to have 
gained another given rate per cent., to find how much the said 
thing, or quantity of merchandise, was sold under its just value. 

RuiiE. 

1. As 100, with the loss per cent, subtracted from it, is to lOQ, 
with the gain per cent, added to it ; so is the selling price of the 
thing, &c. to the sum for which it ought to have been sold. 

2. Subtract the selling price of the uiing from the sum for which it 
ought 10 have been sold, and* the remainder will he tbi^ ^^vs^x'c^- 
quired. 

•Id 
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Examples. 

1. A merchant sold a parcel of goods for 63iS, and by so doing 
lost 17i& per cent., whereas he ought to have gained lli)^' per cent, 
by the transaction ; how much under their just value were they'sold ? 

17 20 

As"83 : lio :: a3iB to91£ Is. 8d. and 

9\£ Is. 8d— 6:3£=2eie Is. 8d. Answer. 

2. A merchant sold a quantity of goods for lij>60(>,. and by so do- 
ing lost .^20 per cent., whereas he ought to have gained $^ pej 
cent, by trading fairly ; how much under their just value were the 
goods sold ? Ans. .$337.50ct8. 

Case 12. 

To find the quantity of any thing contained in a box or bag, Sus. 
when the buying and selling prices are both given, and a certain 
rate per cent, is gained or lost by the transai^tion. 

Rule. 

As the selling price is to the quantity for which it paid, so is the 
baying price per box or bag, &c. with the gain per cent, added, or 
the loss per cent, subtracted, to the quantity contaiixed in the said 
bot or bag, &c. 

Examples. 

1. A grocer bought 100 boxes of prunes, at $2.10cts. per box, 

and sold them at $3.50cts per cwt., and by doing so he gained 926 

per cent. ; how many pounds were contained in each box, one with 

another ? Ans. 841bs. or 3qrs. of a cwt. 

JP'i' ^^$^f' , ' Another method. 

^25=J)2.10=costperbox ^ cts. 

.525=gain per b. 2. 1 0=cQst per box. 

100 boxes. 



3.60: 112 :: 26-25 

__Jj^ 925=1)210.00 whole coat. 

3.50)294.000(841bs. Ans. 52.50 whole gain. 

JZ!1. 3.50 : 1 12 :: 2(52.50 .. 8400 Ibe. 

1400 & 8400-7- 100=:841bs., as befoce. 

1400 
2. A merchant bought 80 bags of cotton at $37.50cts per bag, and 
«old it at $15 per lOOlbs., and by doing so he gained $20 per cent.; 
how many pounds were contained in each bag; what were the buy* 
ing and selling prices of each pound, what Was the whole gain, and 
the gain on each pound ? Ans. Each bag contained SOOlbs.;, the 
cotton oost 12^cts. per lb. and was sold at I5cts. per lb<. ; sthe whoie^ 
^la wa3$600^iLBd the gain on eacVi^QUiidJvl^cMi* ^ 
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FELLOWSHIP. 

Fellowsbip is a rule by which the accounts of merchants and 
other persons trading in partnership are so adjusted, that each man 
may haTe his equitable share of the profit, or sustain his propottion- 
al part of the loss, in a just ratio to his shareof the joint stock, 
together with the time of its continuance in trade. Legacies are 
adjusted by this rule, when there is a deficiency of assets, and the 
•ffects of bankrupts divided among their creditors. 



Case 1. 

When the several shares composing the joint stock of the whole 
company are continued in trade an equal term of time. 

Rule. 

As \he wifole sum of the joint stock 
, Is to the whole gain or loss,^ 

So is each man's share in the stock 
-To his just share of the gain or loss. 

Proof. 

Add the several shares of the gain or loss together, and the total 
sam will be equivalent to the whole gain or loss, if the operation ■ 
right. 

* Examples. , 

1. Three merchants, namely, A, B, and C, join in company ; A 
put in $ 140, B $:}00, and C $ 160 ; their clear gain is $120. What 
IS each partner's share of it, in proportion to his share in the joint 
stock ? Ans. A must haye $28, B $60, and € fSSi. 

Examine the work carefully. 

$ 

140= A* 8 share in stock. 

300=B's share in stock. 
160=C's share in stock. 

* * 600=the whole sum. 

As 600 : 120 :: 140 As 600 : 120 :: 300 As 600 : llo :i llo 
140 300 160 



4800 6,00)360,00 j^^ 

120 Ans. $60=B's sh. 1^ 



28=-A's sh. 



6,00) 16^,00 32=C'ssh. 6,00)192,00 



164 THB AMSRICAN 

2. Divide* the number 360 into four plirt9, which shall be in pro- 
portion to each other, as 3, 4, 5, 6. Ans. 60, 80, 100, and 120. 

3+4+5+6=18. 
Afll8:360::3 A8l8:360::4 A8l8::j60::d A8l8:360::6 
3 4 5 6 



18)1080 18)1440 18)1800 18)2160 

«^_»aa „__^_^ ^^^^^.»' ao^i^MlB 

60 80 100 120 

3. It is ceqaired to divide $120 between A and B, so that A may 

have ^ and B ^ of the wholie sura ; what is each man's part in the 

above proportion ? 

$ > 
i of 120=60 and 

J of 120=40 

The sum=100, which is deficient by $20. 

$ $ $ $ 

Wherefore, I say— 1st. As lOO : 120 :: 60-72 A's part. 

2d. As 100 : 120 :: 40 •• 48 Bfs part. 

$120=proof. 

4. Three men, namely, A,^ B, and C, joined in partnership ; A 
put in $1200, B $4600, and C $2000 ; they gained $800. Please 
to inform me how much each partner must receive of the gain } 

Ans. A must receive $120, B 460,, and C 200. 

5. Three men, namely, D, £, and F, joined in company ; D put 
in $2880, £ $11520, and F $4600, and by misfortune lost $1920. 
What sum must each man sustain of the loss ? 

Ans. D must lose $288, E 1152, and F 480. 

6. A, B, and C freighted a ship with 108 tuns of wine, of which 
A had 48, B 36, and U 24, and^by reason of bad weather they were 
obliged to cast 45 tuns overboard ; how much must each man sus- 
tain of the loss ? A milstlose 20 tuns, B 15, and C IQ. 

7. P, Q, and R have rented a pasture containing 360 acres at $140 
per annum, of which P holds 90, Q 120, and R 150 acres; please 
to tell me how much each tenant must pay in proportion to the land 
he holds ? Ans. P must pay $60, Q 80, and R 100. 

8. Four men, namely, D, £, F, and G, traded together with a stock 
of $800, and in two years time they gained twice as much and $40 
more— D's stock was $140, E's $260, and F's $300 ; I demand G's 
stock, and what each man gained by trading ? Ans. G's stock was 
$100 ; D gained$287, £ $533, F $300, and G $205. 

' 9. Three neighbors, namely, X, Y, and Z, bought a grindlestone in 

partnership for $4.50cts. of which X agreed to pay }» Y ^ and Z^; 

please to tell me how much each one had to pay of th# debt in the 

sa/d proportion ? Ans. X had to pay $2.07cts. 6m.«f 900 rem. T 

fL88et$. 4m.+e00teta. and Z.$l.0^tB.^m.^4SAica&.. 
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10. A merchant is indebted to S $168, to T $980, to-VS337«90 
cents, but upon his decease his estate is found to be worth onlf 
^^3.28 cents; ho^v must it be divided among his creditow ? 

^ c. m, Hem-timfen, 

Ans. S must have 112.71,9+134550 
T 644.11,3+119850 

V 226.44,6+ 38700 

2=293100 divided 



Proof 98:^28,0... 146550 by 



Case 2. 

When the several shares composing the joint stock of the whok 
eompany are continued in trade an unequal term of time. 

Rule. 

1. Multiply each man's share in the joint stock of the wbolt 
company by the time of its continuance in trade. 

2. Say — As the sum of the several products 
Is to the whole gain or loss 
So is each particular product 
To its share of the gain or loss. 
The operation may be proved as in case the first. 

< Examples. 

1. Three merchants, namely, A, B, and C, traded together; A put 
in 9120 for 9 months, B $100 for 16 months, and C !$100 for 14mo., 
and they gained $150; what is each man's share in proportioitte 
liis stock and time I 

$ mo. products* 

A put in 120 X 9=1080 
B 100x16=1600 

C 10.0x14=1400 

The whole sum=4080 

As 4080 : 150 :: 1080 .. 39.70,5+3600 
4080 : 150 ;: KJOO .. 58.82.3+2160 
4080 :. 150 :s; 1400 .. 51.47,0+2400 

2=8160 



$150.00,0 proof. 
8. Three merchants namely, D, E, and F, joined in partnership for 
12 months ; D put in at first $F873.60cts. and 4 w\<itk\?cv& v^Svsx >5o*j^ 
ftfQo he put in $96 more i E. put iu. aV toV ^^A^.SL^^Vsi* ^^^ \j\.^^^ 
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end of 7 months he took out S206.40cts. ; F put in at first Q359v^ 
80ct8. and 3 months afterwards he put in $*206.40cts. and 5 months* 
afler that time he put in $*240 more, and at the termination of 12mo. 
their clear gain is found to be $3446.40 cents; what is e^ch part* 
ner's share thereof, in proportion to his stock, and the time of its 
continuance in trade ? 

1st. D put in 873.60x4=3494.40 

2d. Add 96.00 }>=U251i20=iy 5 produce 

969.60x8=7756.80 



"htTEputm 979^20x7=6854.40 
2d. Subtract 206.40 



=10718.40=£'8 prodnct, 



772.80x5=3864.00 



Ist. F put in 355.20x3=1065.601 
2d. Add 206.40 



56 1 .60 X 5=2808.00 V = 7080.00=F^8 product. 
3d. Add 240.00 



8Q1.60x4=3206.40J 29049.60= whole sum. 

$ c. $ c. m. remainders. 

As 29049.60 : 3446.40 :: 11 25 1.20.. 133 4.82,6+ 336000 > 
29049.60 : 3446.40 :: 10718.40..1271.6I,4+ 1570560 > Ans. 
29049.60 : 3446.40 :; 7080.00.. 839.96,0+ 998400) 

r=2904960 



$3446.40,0*=proof. 

3. A with a capital of $400 commenced merchandising on the 
Ist day of January 1829, and bein;^ successful in business, he took 
in B as a partner on the 1st day of March following, with a capital 
of j(500 — three months afterwards they admitted C as a third part- 
ner, with a capital of $600 — on the 1st of January, 1830, they dis- 
solved partnership, and found their neat gain to be $700 ; what is 
each man's share of it, in proportion to his stock and time? 

Ans. A must receive $240, B 250, and C 210. 

4. A, B, and C traded in. cohipany, A put in $1000 for 5 months ; 
B» $1200 for 8 months, C.$1500 for 6 months, and D $2100 for 4 
months — by misfortune on sea they lost goods to the amount of 
$1600; please to inform me how much each. one must sustain of 
the damage ? Ans. A must lose $250, B 480, C 450 and D 420. 

5. B,C,and D hold a pasture in common,for which they pay $90 per 
annum — in this pasture B had 45 oxen for 8 weeks, C had 25 for 12 
weeks, and D 34 for 10 weeks ; what must each one pay of the rent ? 

Ans. B had to pay $a^.4^cla. C %Sa i«i^X> %^^&S^«:,\A.. 
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VtJLGAR FRACTIONS. 

1. A vulgar fraction is a part or so many parts of a unit or one, and 
18 represented by two numbers, one of which is placed above the 
other, with a line drawn between them, thus : ^ one-fourth, ^ one- 
<eighth, f six-sevenths, J seven-eighths, &c. 

2. The upper number is called the numerator, and shows the 
part or parts that is expressed by the fraction, and is the remainder 
in division. 

3. The lower number is called the denominator, and shows how 
many parts are contained in the unit, and is the divisot* in division. 

4. Vulgar Fractions are proper, hiVproper, single, compound, or 
mixed. 

5. A proper fraction is when the numerator is lees than the de- 
nominator, as }, ^, J, f , J^, &c. &c. 

6. An improper fraction is when the numerator is equal to or ex- 
-ceeds tke denominator, as ^, ||, |) |, &c. &c. 

7. A single fraction is a simple expression, denoting any part or 
number of parts into which the unit may be divided, as ^, ||, |, &c. 

8. A compound fraction is the fraction of a fraction, as \ of §, of 
J, &c. 

9. A mixed number is composed of a whole number and a frac- 
tion, as 7i, 8§, 16J, &c. &c. 

10. A mixed fraction has another fraction annexed cither to its 

numerator or denominator, as ttt^ orr^^ &c. 

49 i 13ii, 

11. The common measure of two or more numbers, is that num« 
ber which will divide all of them without any remainder. 

12. The common multiple of two cr more numbers, is such a 
number that may be divided by any one or all of them without 
a remainder ; and if it be the least number which can be so divided^ 
it is called their least common multiple. Thus-^30, 45, GO, and 75^ 
are common multiples of 3, 5, and 15, but 15 is the least commoo 
multiple of 3, 5, and 15, 



t*^ 



Problem 1. 
To find the greatest common measure of any two given numbera^ 
i Rule. 

Divide the greater by the less, and that divisor by the remainder 
following, and so on, till nothing be left, and tbie last divisor will be 
the greatest common measure that will divide both the given number8i< 

N. B.-~If the common measure is fcun(| to be unity, or 1, the 
given numbers are prime to each other, audlhet^{!ot^\\i<^^xsv\sw«Qai^'* 
Table. 
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Examples. 

1. What 18 the j^reatest com- divide both the given numbefi 

without any remainder. 
4)172 and 5268 



tnon measure of IT2 and 268 ? 

172)268(1 
172 



«>) 172(1 
96 



76)96(1 
76 



20)76(3 
60 



16)20(1 
16 



4)16(4 
16 

"1) 



43 proof 67 

2. What is the greatest com- 
mon measure of 7^ and 96 ? 

72)96(1 
72 

"24)72<3 
72 

"oo 

In the second example, 24 is 
the greatest commo'n measure 
that will divide both the given 
numbers without any remainder. 
Try it. 

3. What is the greatest conj- 



^ In the above example, 4 is the mon measure of 288 and 1728? 

X)nly divisor that leaves no re- A ns. 2b8 is the greatest common 

mainder,wherefore it is the great- measure, because it leaves no re- 

«8t common measure, and will mainder. 



Problem 2. 
To find the greatest common measure of more than tviro numbers? 

Rule. 

1. Find the greatest common measure of any two of the given 
numbers by the first problem. 

2. Divide any one of the other given numbers by the commfon 
mieasure now Aiund, and so on as m the first probletn, till a second 
common measure is found, with which proceed in the same man- 
ner through all the given numbers, nnd the least common measure 
vill divide them without a remainder. 

Examples. 
1. What is the greatest com- In this example, 64 is the great* 



nofi measure of 522, 916, & 1996? 
918)1998(2 54)522(9 
1836 486 



162)918(5 
810 



36)54(1 
36 



108)162(1 18)36(2 
108 - 36 

54)108(2 .. 
108 



est common measure of 918 and 
1968 ; next I divide 522 by the 
common measure 54, and the first 
divisor that leaves no remainder 
is 18, wherefore 18 is the great- 
est common measure of the three 
given numbers. 

18)522 918 1998 
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2. Whi^t is the greatest com- 
mon measure of 83, 191, and 573? 
83)191(2 
166 

"25)83(3 
75 

"1)25(3 
24 

~)8(8 
8 



In this ei^ample, the common 
measure is found to be 1, where- 
fore the given numbers are prime 
to each Other, and of course in- 
commensurable, because they are 
indivisible by any common divi- 
sor. 

3. What is the greatest com- 
mon measure of 147, 189, 231, 
and 273? Ans. 21. 



Problem 3. 
To find the least common multiple of two or more given numbers. 

Rule. 

1. Divide the given numbers by any divisor that will divide any 
two or more of them without a remainder, and set the quotients 
and indivisible numbers in a line underneath. 

2. Divide the second line as "before, and so on, till there are no 
two numbers left that can be divided by one divisor. 

3. Multiply all the divisors and the last line of quotients conti- 
nually together, and their product will be the common multiple re- 
quired, and may be divided by any one or all the said given num- 
bers without a remainder. 

N. B. — The foregoing problems will be found very useful in re- 
ducing vulgar fractions to their lowest terms, and finding divisible 
numbers in the rules of position, &c. 

Examples. 



1. What is the least number 
that can be divided by the nine 
d^its without a remainder ? 

3)1,2,3,4,5,6,7,8,9 

4)1,2,1,4,5,2,7 ,8,3 

2) 1,2,1,1,5,2,7,2,3 

1,1,1,1,5,1,7,1,3 
4x3x2x6x7x3=2520. Ans. 

15 



2. What is the least common 
multiple of 3, 4, 8, 12 ? Ans. 24. 

3. What is the least number 
that can be divided 12, 15, 18, 
24, and 36, without remainders ? 

Ans. 360. 

4. What is the least common 
multiple of 3, 5, 8, 10, and 12? 

Ans. 120. 

5. What is the least conijpaon 
multiple of 7, 14, a&d 21 ? 
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REDUCTION OF VULGAR FRACTIONS. 

Reduction of Vulgar Fractions is the changing of them from ocie 
form or denomination to another, in order to prepare them for ad- 
dition, subtraction, multiplication, and division. 

Case I. 

To reduce vulgar fractions to their lovrest terms. 

Rule. 
Divide both terms of the fraction by their greatest common mea» 
sure, and the quotients will be the terms of the fraction required ; 
or, divide the terms of the fraction by any number that will divide 
them both without a remainder, and divide the quotients in the 
same manner, and so on, till no number more than I will divide 
them, and ^the fraction will be in its lowest terms. 

Examples. 

1. Reduce ^|f to its lowest 2. Reduce |^f to its lowest 

terms. term^ Ans.J. 

144)240(1 3. Reduce j^fi to its lowest 

144 c.m.2=:48)l|4=| terms. Ans.f 

'l:^^^AA/^ Uieanw'cr. 4. Reduce AV to its lowest 

9^)1J^(1 terms. Ans.,Y 

^ ^ 5. Reduce J^f to its lowest 

48)96(2 *^™«- ^ , . Ans.f 

96 o. Reduce ||} to its lowest 

terms. Ans. -^j. 



Case 2. 
To reduce fractions which have different denominators to others, 
retaining the same value, that shall have one common denominator. 

Rule. 
Multiply each numerator by all the denominators but its own, for 
its respective new numerator ; then multiply all the denominators 
together for a common denominator. 

Note.— This case and case the 1st prove each other. 

Examples. 

1. Reduce |, tV» ^^ H ^o a 2. Reduce f and J to a com- 

common denominator. mon denominator. 

7 X 10 X 12=:840 ) ^ Ans. ^ and Jj. 

9X 8X 12=864 S ^^^^^^;'g"^ 3. Reduce J, §, i, and i U>\ 

11 X 8 X 10=880 ) . * common denominator. 

8x10x12=960 4hc \jommon Ans. m, jtU, «*, and fff. 

denominator ; consequently the 4. Reduce |, ^, ^, and f to & 

' new fractions are |4i> Hh ^d common denominator. 

||}, which, being reduced to their Ans. fff^, f^, -g^, and fH- 

lowest terms, make J, -^g, wvd - 5- Reduce J, y\, f and | to a 
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Cass 3. 

To reduce a mixt number to an improper fraction. 

Rule. 

Multiply the whole number by the denominator of the fraction, 
and add the numerator to the product for a new numerator, under 
which place the given denominator, and the result will be the frac- 
tion required. 

Examples. 

1. Reduce 27} to an improper fraction. 
27x9+2=«4«- the answer. 

2. Reduce 28|f to an improper fraction. Ans. Y^* 

3. Reduce 12f{^ to an improper fraction. Ans. t^. 

4. Reduce 7| to «n improper fraction. Ans. V . 
6. Reduce 163/t ^^ ^^ improper fraction. Ans. '14' • 

To express a whole number fractionwise, put 1 for its denominator, 

thus f , &c. 



Case 4. 

To reduce an improper fraction to a whole or mixt number. 

Rule. 

Divide the numerator by the denominator, and the quotient wiH 
be whole or mixt number required. 

Note. — ^This case and case the 3d prove eacli other. 

Examples. 

}. Reduce V?^ to a mixt number. 52. Reduce ^-}^ to a mixt num- 

24)694(28n Ans. ber. Ans. 27}. 

48 3. Reduce If to a whole num- 

ber. Ans. 1. 

214 4. Reduce|t| toawholenum- 
192 ber. Ans. 4. 

^ 5. Reduce-Wtoa mixtnvm- 

22 remainder. ber. , Ans. 12H. 



Case 5. 

To ^duce a compound fraction to a single one. 

Rule. 

1. Multiply all the numerators together for a new numerator, 

2. Multiply all the denominators together for a new denominatat. 

3. Like numbers in the numerators aiv4 detiOTfivaa,Vy«^ 'w^a^^ ^^ 
caficell^d or omiU^4 in the operation. 
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I Examples. 

1. Reduce ^ of § of | of | of J to a single fraction.. 

iX§x3x|xJ=H*»orTVAn8. J of | of f of | of J= A, as before. 

In the second operation, the numerators % 3, 4, and the denomi- 
nators 2| 3, 4, being equal, are cancelled or omitted, and the nu- 
merators 1, 7, and the denominators 5 and 8} remain to be multi- 
plied together. ' 

2. Reduce § of ^f to a single fraction. Ans. |-f or H. 

3. Reduce ^ of § to a single fraction. Ans. f or ^. 

4. Reduce J of | of -A to a single fraction. Ans. -fW or fi. 

5. Reduce f of f of | to a single fractioi^. Ans. ^g" or ifr. 



Case 6. 

To reduce a fraction of one denomination to the fraction of ano- 
ther, but greater, retaining the same value. 

RnLE. 

Multiply the denominator of the given fraction by all the denom- 
inations between the given one, and that denomination to which 
it is to be reduced for a new denominsLtor, and place it under the 
numerator of the given fraction— ^the result will be the fraction re- 
quired. 

Examples. 

1. Reduce | of a penny to the fraction of a pound sterling. 

I X 12 X 20= rft-o =¥+7 part of a £. Ans. 
2. Reduce iV of a cent to the fraction of a dollar. 

c. di, 

•iV X 10 X lOrss-rcVo part of a dollar. Ans. 
3. Reduce ^ of a farthing to the fraction of a shilling. 

/ ^ X 4 X 12= Vr part of a shilling. Ans. ^ 

4. Reduce ^ of a cent to the fraction of a dollar. Ans. -r3ir$-> 

5. Reduce |/of a pennyweight to the fraction of a lb. Troy. 

Ans. isSfl or t-^ttPU 

\ 

Case 7. 

To reduce a fraction of one denomination to the fraction of 
another, but less, retaining the same value. 

Rule. 

Multiply the numerator of the given fraction by all the denomi- 
Jiations between the given one, an4 iViail 4^uoTsvva."ajC\%\i\.o vilvvch. it 
is to be reduced, for a new numeiaXoi, axi4 ^\\ic,e\\. w^x \!ti^ ^y^^^l 



s 
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denominator — ^the result will be the fraction required, which must be 
iv^<luced to its lowest teiins. 

NoTE«— This case and case the 6th prove each other. 

Examples. 
1. Reduce irh of a £ sterling to the fraction of a penny. 

rir X 20 X l^ssHtsf of a penny. Ans. 
2. Reduce thf of a dollar to the fraction of a cent. 

Ttr X lb X 10=fW=| of a cent. Ans. 

3. Reduce Vr part of a shilling to the fraction of a fiirthing. Ans. ^qr. 

4. Reduce toW part of a dollar to the fraction of a cent Ans. t^c. 

5. Reduce -nVir of a lb. Troy to the fraction of a pwt. Ans. f of a p. 



Case 8. 

To reduce fractions from tne denomination to another of the 
same value, when the numerator of the required fraction is given. 

Rule. 

Say— As the numerator of the given fraction 
Is to its own denominator ; 
So is the numerator of the required fraction 
To its denominator. 

Examples. 

1. Reduce f to a fraction of the same value, whose numerator 
shall be 15. 

ft. dtnom, n* 

3 : 4 :: 15 
15 

3)60 

20==new denominator, consequently 
the required fraction is iH*, which isss|in its lowest terms. 

2. Reduce f to a fraction of .the same value, whose numerator 
shaU be 25. Ans..if . 

3. Reduce } to a fraction of the same value v^hose numerator 
shall be 42. Ans. ff . 

4. Reduce | to a fraction of the same value whose numerator 

shall be 34. Ans. 7^ 

Note. From cases 8 and 9, there arises a new fi^<cA\^\!L^^\cts^ 
may be propedy called a nixt fractiou. 
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To reduce ftatfdonarTfroin.oiie ideneminaiiooc to: AnJ^^ i^f^the 
tame valae, when the denomia^toj of the required fraction is given. 

Say— As the denominator of the given fraction 



la to its o^pfft numemtof ; 
So is 



the denominator of the required fraction 
To its numerator. ' > 

Note— This case and case the 8th prove each other.. 

_. ^ . £:(ampl£S.,' 

1. Reduce | to a fraction of 3, IVeduce | to a fr^qUofi of 

the same value,whose denomina- 
tor shall be 30, Aris.it. 

. 3. Reduce J to a fraction of 
the same value,whose denomina- 
tor sh^U be 48. Alls.- if. 

4. Reduce f to a fraction of 
the same value, whose denomina* 



the same value, whose denomi- 
nator shall be 20. 

denom, nu, denom. 

As 4 : 3 :: 20 
> ^0 



4)60 

15= numerator 



20s;sdenom. 



=1- 



tor shall be 49. 



Ans. 



40 . 



Cass 10. 

To reduce a mixt fraction to a single one* 

Rule 1. 

a * 

When the numerator has no ftaetional part joined to it :-— Then 
1. Multiply the numerator by the denominator of the fractional 

par( of the denominator, for a new numerator. 
2.. Multiply the denominator of 4he fraction by the denominator 

of its fractional part, and to the product add the numerator, of th(> 

fractional part for a new denominator. 

Note, — ^This part of case th^ i^Oth proves th^ 8th case-. 

. !I^XAMPL£S. 



, tv I • I ( . 



34 



• k .>. . .V ,^, 



1. Reduce j^ to a single fractipq. 



,/. f^ ».*. 



, The numerator 34x3= 102 . ,, i 
™ , ^^ « , -—-=? the lowest terms* 

X The d«nominflAQry4IX'3t}- 1:9s 186}') e, ;i cr jr . is:. 
Tl^e alcove question proves the 4th i>i\e, in the 8t)i,case.^ 



• t . ' i\ 
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2. Reduce^ r^r- to a, single fraction. 



2 HeduQe 



95 



to a single tiaclVoiiv 
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Rule 2. 

« ■ . > I - • 

, . t i ... 

^ Wheu a fractional part id joii|e4 to. the numeratoi^:— vThcu- 

1. Maltiply the numerator of .the fraction by the denominator of 
its fractional pa^, and to thtf product add the numerator of the said 

fractional part for a new numerator. * .x 

2. Multiply the. d^nQijnin;;Lt9^^f J^q fractioui ^y the denominator 
of the fractional p^-rt of the numerator for a new denominator. 

Note.— This part o^ case the 10th, proves the 9tli case. 

, Examples. 

4. Reducer .^'to a single'firaction. 

. The numerator j^i^x8+7^^ or J. 'Answer. 

The denominator=49x8= 392 
The above example proves the 4th one in the 9th cme* 

■'- tt^j- '-34^, '■■'■:■'■'■ y 'j.^ •..■ --iaa ,. 

5. Reduce 5^ to a smgle fraction. Ans. — or |. 

6. Reduce — to. a isingle fraction. - A,ns»-^rrr or. i. 



Case 11. 

To find the value, of any &^ptiop in th^ known parts of the in- 
teger, as of coin, weight, measure, &c. 

, RjJLE. 

Multiply the numerator of the given fraction by the next inferior 
denomination and divide the product by the denominator; and if' 
there should be a remoinder^inultiply it by the next inferior denom- 
ination and divide the product by the denominator as before, and so 
on as far as necessai^, and the several quotieiits placed in order will, 
fee the answer required, i . .. , . 

Examples. 

1. Reduce | of a powid-S^erling to its proper value «. 

i^=ihe numerator. 
.20 

The denominator =;3)40(13». id. =s th,« answer. 

39 

-^ ' • • * . 

r 1= the remainder. 
12 

^ 3)li(4 pehce.. 
12 
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SL Reduce if of a shilling to its proper value. Ans. 5d.iV* 

3. Reduce i of a i& to its proper value. Ans. 48. 5d. Iqn ^. 

4. Reduce iV of a i6 to its proper valuer Ans. ISs. lOd. -^, 

5. Reduce i of 5£ 98. to its proper value. Ans. i£ 13s. 5d. i. 

6. Reduce f of a dollar to its proper value* Ans. 62}cts. 
7* Reduce | of a dollar to its proper value. Ans. 87^t8. 

Of Weights and Measures. 

8. Reduce | of a lb. Troy to its proper quantity. Ans. 9oz. 

9. Reduce VV of a ton weight to its proper quantity. 

Ans. 3cwt. Oqrs. 81bs. 9oz. ISdre. iSr* 

10. Reduce f of a lb., Avoirdupois weight, to its proper quantity. 

t Ans. Sozs. 14drs. -f. 

11. Reduce i^ of a lb., Apothecaries weight, to its proper quantity. 

Ans. 3oz. 2drs. Osc. lOgrs. -H* 

12. Reduce f of an English ell to its proper quantity. Ans. 1yd. 

13. Reduce f of a yard (o its proper quantity. Ans. Iqr. 4^in. 

14. Reduce f of a quarter of wheat to its proper quantity. 

\ Ans. 2bush. Ipk. Ogal. Iqt. |. 

15. Reduce J of a tun of wine to its proper quantity. 

Ans. 3hhds. 31|gal8. 

16. Reduce f of an acre to its proper quantity. Ans. Sroo. SOper. 

17. Reduce f of a mile to its proper quantity. 

Ans. 6fur. 34po. 1yd. Ifl. 8in. ^.c. f . 

18. Reduce iS of a day to its proper quantity. 

Ans. 12brs. 55m. 23i^sec. 
19< Reduce f of a degree to its proper quantity. Ans. 37' 30^'. 



Case 12. 

To reduce any given value or quantity to the fraction of any 
greater denomination of the same kind. 

Rule. 

jL. Reduce the given quantity to the lowest deiaomination taieu- 
tioned for a numerator. 

2. Reduce the integer to the same denomination, for a denomi- 
nator. 

3. If there should be a fraction joined to the given quantity, mul- 
tiply both the above parts by the denominator thereof, and add the 
numerator to the product of that part, whiifch is to make the nume* 
rator of the fraction required, 

4. Reduce the new fraction to its lowest terms, and the result 
will be the answer sought. 

jVarir.— -This case and case the llUi ijiove each other. 
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Examples. 
1. Redace 13s. 4d. to the fraction of a pound sterling. 

8, d, d, 

je 13 4=160 

1=20 0=240""**" ^^^' 

2. Reduce 5d. iV p&rt of a penny to the fraction of a shilling. 

' ,. 6x43+l=216_18 

1=12x43 =6l8~43^- ^°** 

3. Reduce 4s. 5^d. ^ part of a 
qr. to the fraction of a £ sterling. 

s, d, 8, 

4 6i+Jqr. 20 
12 12 

"53 240 

4 4 



4. What 
138. 5id. 
£«. 
69 
20 


part 


of 6£ 98. is i£ 

£ •• d. 

4 13 5++ 

20 


109 
12 




93 
12 



213 qrs. 960 qrs. 1308 1121 

3=deno'r. =3 7 7 



640=num. 2880=denomina'r. 9156 den'r. 7848 numerator. 

C 6^ o C T9AB » ' 

c. m.=32 \ — =|ie. Ans. c. m.=1308 \ — =-? of 5£ 9s. 

^ 2860 ^ ( 9156 7 

The above examples prove the 1st, 2d, 3d, and 5th in the 11th case. 

5. Reduce 13s. lOd.^V to the fraction of a i8 sterling. Ans. ^s. 

6. What part of A£ 17s. 3d. is Z£ 17s. 9id. f. Ans. |. 

7. What part of a dollar* is 314 cents? Ans. ft. 

8. What part of a dollar is 87J cents ? Ans. J. 

9. Reduce 7oz. lOpwts. to the fraction of alb. Troy. Ans. §^ 



ADDITION OF VULGAR FRACTIONS. 

CiLSE 1. » 

To add fractions that have one common denominator^ 

Rule. 

Add all the numerators together, and set one of the given deno-^ 
minators under the total sum ; if the resvilt be an improper fraction, 
reduce it to a whole or mixt number, by case the 4th of Reduction. 

Examples. 

1. Add -J^, -f , f, and ^ together. 2. Add f , |, i, and f together. 

l+$j+3+4=Y=2. Ans. 2+3+4+5=Y=2J. Ans.' 

3. Add +, -^, f , f , I, and f together. ^^'^*^;- 

4. Add f, i, f, i, and i together. ^^'^4 

5. Add h i, t, i, aod f together. ' ^^^^^ 
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Case 2. , 

To add fractions that have different denominators. 

Rule. 

Reduce the given fractions to others, which shall have one com« 
mon denominator ; then add all the new numerators together, and 
place the common denominator under their sutn. The result will 
be the answer required. 

Examples. 

1. Add I, I, f , J, and H together. 2. Add J and | together. 

2x4x6x8x12=4608^^ lx3=3| ^^^ „^^^,,,,„. 



8x3x6x8x12=5184 

6x3x4x8x12=5760 

7x3x4x6x12=6048 

11x3x4x6x8 =0336 J 



2v 

► go . " 

"3** their sum =£:7 ,, *„. 
[^ -=H« Ans. 

2x3=6=common denom. 



Their whole sum =27936 3. Add % and | together. 

=4^M Ans. IH- 

3x4x6x8x12= 6912=c. de.' 4. Add J, §, J-, and J together.. 
or 4t%\ t ans. in the lowest terms. Ans. 2}. 



CAfIB 3. 

To add mixt numbers who^e fractions have a common denominator,. 

Rule. 

Omit the whole numbers, and find the amount of the fractions 
•by case the first, to which add the sum of the whole numbers, aiid 
the result will be the answer required. 

Exasiples. 

Add 5A, 7i%, 8i^, 13{%, and 6 fit into one total sum. 
The numiera^ors=6+3+9+3+8=29 _Qj^ 

12 "^ *^* 
Whole numbers=5+7+9+13+6 = 39 

Ans. 41 fi . 

2. Add 12a^o» 15 8^0, 18/o, and 19 ^o i°to one total sum. Ans. 65. 

3. Add 2i\, 3ft, 4j*i, and 7ft into one sum. Ans. 17ft. 

4. Add 12H and 36^ together. Ans. 49J. 



Case 4. 

To add n^ixt numbers whose fractions have different denominators. 

Rule. 

Omit the whole numbers as before, and find the amount of the 
fractions by case the second, to which add the sum of the whplci 
''ujnbers, and the result will be l\^^ «LiiBN«fei xeo^w^^v 



EXAMPLSS. 

1. Add 5}, % and 4} together.- 2. Add 7^, 6}, lOf, and 11} 

1 X 8 X 2= 16 together. Ans. 361. 

7x4x2=56 3. Add 12|, 5^, 8f, and j\ 

1x4x8=32 together. Ans. 26}^. 

4. Add 1§, 2j, 7}, and i to- 

^^ •! « ^r *u r 4» gether. Ans. 12if. 

4x8x2='6r=-^^ ""^ ^^^ ^'^''^ '• 5. Add 6}, j, H, and 9^ to- 

5^6+4=15 gether. Ans. 17|^ 

-—" 6. Add If and 7i together. 

^»8. 16t. An8.9i* 

Case 6. 

To add compound fractions, or whole numbers and compound 
fractions, and mixt numbers. 

Rule. 

Ileduc^ the compound fractions to single ones, by case the fifth 
of Reduction; then reduce ^the single fraction^ to such as have a 
common denominator, and add them together as before directed. — 
When a whole numbi^r is given, express it fractionwise by putting 
1 for its denominator, then proceed as before. 

Examples. 

1. Add J of I and %ofH together. 

JofJ=j^j and§ofH=tf, ^^ ^«^5 ^^^ reduce f, and if to a 
common denominator, and add the )rcsi;lt8 together. Ans. l-^^ 

2. Add i of 95 and i of 14 together. 

i of *i*=V.and i of ^=Yi or V; now reduce ^ and V to » 
common denominator, and find the amount. Ans. 43ii=. 

3. Add 6, J of /b, ^ of J, and 7 J together. 

J 0f J* =1 J and 4 of J=i^4, or ^^; now reduce f?^, ^, and J to a 
common denominator, and find their amount, to which subjoin the 
8um of 6 and 7 that were omitted. Ans. 14 Iff. 

4. Add f , I of J and 93^0 together. Ans. l.^. 



Case 6. 

To add fractions of several denominations. 

Rule. 

Reduce the given firactions to their proper values or quantities, 
by case the 11th of Reduction ; then add, as in Com\iouQd Ad^ 
tion, and to their sum subjoin the sum o{ t^e ti^<&lii<(yDLA\^\DMkS^^^ 
(if any,) and the toisl will be the an&wex Tec^ok^d. 
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Examples. 
L Add f of a JS sterling) ^ of a shilling, and § of a penny together. 

1=20 1=12 1=4 

7 3 3 

9)140 10)36 3)8 

— rf. art, -^^— grs, -«- 

15 6 2+i 3 2+* 2| 

^ ofV 6xl0x 3=180 

1+* 4x 9x 3=108 

15 10 2 2x 9x10=180 



m 



468 



^=n^ 



15 10 3+i^ 9x10x3 = 270 

d. Add ithof a pound sterling and | of a penny together. 

Ans. 2s. 3d. Jqr. |k 
3. Add} of a lb. Troy to ^^ of an oz. Atis. 6oz. llpwts. 16gr3* 
4- Add I of a tonio ,^^ of a cwt. 

Ans. 12cwt. Iqr. 81bs. 12oz. 12drs. f ^ 

5. Add. I of a lb. of medicine to § of an o'z. Ans. 7oz. 9}drs; 

6. Add I of a mile to ft of a furlong. Ans. 6fur. Sfepo. 
7» Add ^ of a yard, f of a foot, and J of an inch together. 

Ans. 2ft. 2in. 9''. 
8» Add f of a yard, f of a foot, and | of a mile together. 

Ans. 1540yd8. 2ft. 9in. 
9. Add f of a hhd. of wine andf of a gallon to^ethen 

Ans. 24gals. 2}pt8. 
10. Add } of a day, J of an hour, and } of a minute together. 

Ans. 8hrs. 30min. 45seCi 
IL Add } of a sign, ^ of a degree, and f of a minute together. 

Ans 6si. 7° 30' 40". 

12. A merchant owned f of a ship, valued at $3600«80 cents, and 

bought 1^^ of another person^s share. What part of the ship be- 

Jongs to him, and what is it worth? Ans. |Ie owns eleven*six« 

teenths, which is worth $2475»56cts. 



Case 7. 

To add mixt fractions, &o. 

Rule. 

Reduce the mixt fractions to single ones, by case the 10th of 
'Reduction ; th^ reduce the single fractions to such as have a com- 
mon denominator, and add them together as before directed, and 
tbeir sum will be the answer. 
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Examples. 

*"*• 10^=3.71=4,15^=7''°** y3=g by, case 10th Of Redaction. 

^. Reduce the single fractions, viz : §, f , ^, and §, to such as have 
« common denominator, and find their amount. Ans. 2|||. 

OA A9Z. 

% Add j^, and t~ together. Ans. IJ. 

73 95 " 

J. Add 75r-r and rr^-r together. Ans. 1J|. 

SUBTRACTION OF VULGAR FRACTIONS. 

Case 1. 

To find the difference between any two simple fracttons that 
have a common denominator. , 

Rule. 

Subtract the less numerator from the greater one, and set the de^ 
nominatpr under the remainder. 

Examples. 

From f tV H H U iU UH. H iH tVv «• 

Take i -ft A H il ii^eS UU W 12% -f^A" -ft. 



Answers f 
Proof I 



Case 2. 

To subtract a fraction or mixt number from a whole number. 

Rule. 

Subtract the numerator of the given fraction from its denomina- 
tor and set down the remainder, under which place the denomina- 
tor, then carry 1 to be subtracted from the whoie »umber. 

Examples. 
From 6 1 10 9 lOOD 7 11 1« 

Take i f _^ Ji ^ _| Jf 8| 

Answers ^J 'S , 

Proof 6^ ~ "" '~ 

Case 3. 

To ihrd the difference between any two ftac\AOua viXvv^Vwwi ^v 
fereat deDominatorsr 

. 16 
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Rule. 

Reduee the given fractions to such as have a common denomi<» 
nator ; then subtract the less numerator from the greater one, aad 
]>lace the common denominator under the difference ; the result 
will be the answer, which must he reduced to its lowest terms. 

Examples. 

I. From f take ^. . 2. From H take J. Ans. i. 

&X2=10 3. From | take |. Ans. iV- 

1x8= 8 4. From tS take ih Ans. ^. 

>— 5. From -A take J. Ans. ^. 

^ 6. From +ii take f . Ans. t%. 

8x23=16~^ ^^*' '''• From^Vtake^. Ans^ f jf . 



Case 4. 
To subtract a fraction or mixt number from a mixt number. 

Rule. 
Reduce the mixt numbers to improper fractions, then reduce the 
improper fractions to such as have a common denominator* and pro** 
ceed as in the last case. ' 

Examples. 

1. From l%fi take 6J. 2. From IS^take 8H. Ans.4R 

First. 12t«y=SV and 6j=y 3. From 6J take f. Ans. M. 

.«^ $ l^X 2=r298 > numera- 4. From 10 A take 1 1^. Ans^Ji^ 

•"^ I 13x12=156 5 tors. 5. From l&^'V take fir- 

— . Ans. 18+H. 

142_ Ans. 6. From24itakellS. An8.1«}. 

12x2=24-^*- 



Ga8s5. 

To subtract part of a whole number, or compound fraction, from 
part of another whole number, or compound fraction. 

Rule. 

1. Reduce the whole numbers to improper fractions by putting 1 
fbr the denominator of each whole number. 

2. Reduce all the compound fractions to single ones, th6n re- 
duce idl the single fractions to such as have a common denomina- 
tor, and proceed as in the third case. 

Examples. 
1. Subtract | of 21 from J of 76. 2. From § of 19 take | of 11. 
1st. iof V=¥, and t of Y= V Ans. ». 

. i 76 X 4=304 > numera- 3. From ^H take * of » of j7 
*»^^«3xa=189j tors. Ans^Hf 

rr- 4. From 14J take f of 19. 

4x3= 12 ='^^-^'^- 
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Case 6. 

To find the differeace between two fractions of different deno^ 
minations. 

Rule. 

Redttce the given fractions to their proper values or qnantitiei 
by the llth case in Redaction, and proceed as in Compound Sub- 
tractioQ. 

EXAKFLES. 

1. From { of a pound sterling take iV of a shilling. 
} 6f a £ssl58. 6d. 2qrs.4-f , or § and ^ of l8.s:3d. 2qrs.+iV or f . 
Before the s\ibtractiop can be performed, the fractional remain- 
ders § and } must be reduced to such fractions as have a common 
denominator, to be used instead of the fractional remainders. 

Wherefore <o^o^g( New numerators, 

and3x5==15, the c» d. ; consequently, the 
new fractions are ^ and -Ar> which must be used instead off and f . 

From 15 6 2+H 
Take 3 2+W 

Ans. 15 3 0+A* 
% From 2 of a i6 take f of 1 shilling. Ans. 148. 3d. 

3. From | of an oz. Troy take J of a pwt. Ans. llpwts. 3gr8. 

4. From ^ of a cwt. take ^^ of a lb. Ans, Iqr. 271bs. 6oz. lOdrs. }• 
6* From 1 E. ell take ^- cf I ouarter, Ans. Ivd. liw. a 

C. Prom 7 weeis take 9^ days. Alls. 8w. 4da. Thrs. 12mift. 



Case 7. 

To subtract one mixt fraction from another, &^. 

Rule. 

Reduce the mixt fractions to single ones, then reduce the single 
fractions to such as have a common denominator, and in all other 
respects proceed as before directed. 

Examples. 
1. From ^ take Jl 2. From ^* take ^ Ans. J. 

>"ow ^=J and jg|=»ii 3. From 20 take g* Ans. 19J. 
-PK-.« 5 3X25=575 . « 85 . 73 

"■■" « An8« "^(1^. 






iQi THE AMIRICAX 

MULTIPLICATION OP VULGAR FRACTIONS- 

Rule. 

1. Reduce mixt Dumbers to impipper fractions, and compound 
•r mixt fractions to single ones. 

2. Multiply all the numerators together for a new numerator, and 
all the denominators for a new denominator ; then form the frac* 
tion and reduce it to its lowest terms-— the result will be the answer 
required. 

Note. — When any number, either whole or mixed, is multipVied 
by a fraction, the product is always less than the multiplicand in the 
same proportion as the multiplying fraction is less than a uait^or l\ 

Examples.. 

1. Multiply * by f . Ans. H- 

2. Multiply ^ of J by ft of-H-. ^ Ans. ff-,. 

3. Multiply 7J by 8J. Ans. 6l|. 

4. Multiply 4| by J. Ans. ft, 

5. Multiply 12| by J of 7. Ans. 29}. 

6. Multiply I J by I*. Ans. ^. 

7. Multiply 7i by 9|. Ans. ,69|. 
a Multiply i of f by f of 7J. Ans. «. 
9. Multiply ^ of ^ by Ij of 5i Ans. 1. 

10. Multiply 3 J by § of 7. Ana. I5f^ 

n. Multiply |Hy ,^^ Ans^i. 

lt.^Ulti?lr|^Hv.^j^ - Ai».R 

13. Multiply 3^ by % of 5, and that product by $ of '|. Ans. 4] 

14. Multiply 2^ by If, and that pro4uct by ^ of f of ^. Ans. 



DIVISION OF VULGAR FRACTIONS. 

Rule. 

Prepare, the given fractions, if necessary, by the rules in red]u<s 
tion ; then, invert the divisor and multiply all the upper terms to- 
gether for a new numerator, and all the lower ones for a new de- 
nominator ; next, form the new fraction and reduce ijt to its lowest 
terms, and the result will be the answer required* 

Note. — 1. When the dividend is greater than the divisor the quo- 
tient will be greater than the dividend, but when the dividend is less 
than the divisor, then the quotient will be less than the dividend, 
and in the same proportion, as a unit is greater or less than the di-> 
riding fraction, 
2. Muhiplicaiioxk and Divisioix pio^e eic\\ o\Vv«t \^^\^\^«.i5\^. 
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Examples. 

I. Divide H by J. 8. Divide i of 7 by J. Ans. 7. 

Now I inverted make | and 9. Divide 4 by J. Ans. 44. 

5 17 _85 _ , 22 10. Divide J by 4. Ans. /i . 

3^21^63 "" 03 ^^^' II. Divide IJ by 4 ft. Ans. ft. 

8. Divide -} by §. Ans f 12. Divide 99 by 109. Ans. jW. 

3- Divide 9i^ by J of 7. Ans. 2H. 13. Divide J of § by § of J. Ans. |. 

4. Divide ti by f . Ans. f f . 14. Divide f of 19 by § of J. 

5. Divide i^ J by §. Ans. 3. Ans. 7J 

6. Divide 6I| by 8*. Ans. 7^ 15. Divide § of j} by J of 3. Ans. Ij' 

7. Divide 6l| by 7|. Ans 8|. 16. Divide (>8J by 5g. Ans. 12}] 



THE SINGLE RULE OF THREE lilRECT, IN VULGAR 

FRACTIONS. 

RtJLE. 

Prepare the given fractions, if necessary, by the rules in reduc- 
tion ; then, state the question as in whole 1 numbers, with the first 
term of the stating inverted as in division ;. next, muhiply all the 
terms together, and the product will be the fractional answer, which 
must be reduced to its proper value or quantity by the 1 1th case of 
Reduction^ 

Examples. 

1. Iff of a yard cost j^iS what will i% of an English ell cost ? 

yds. grs» E. JS, j& E» E» 

, , 3x4=12 c j^ T? o^ A 25 7 6 1053 33^ 
let. -^ — of an E. E. 2d. As -rj; : -r^ :: -7=.. ;n^7r=-=-,iC 

5x5='^ ^^ ^^ ^^ ^^^ ^^ 

And H£^d8. 8d. 2qrs.+§qr. Ans. 

% If i»5 of an English ell cost ffiS, what will f of a yd. cost? 

Ans. lis. 6d. 

3. If l^yds. of linen cost $1^, how much will 16}yds, come to? 

Ans. $19.50cts. 

4. If i off off of 21bs. cost 37Jcts., what will 96?]bs. cost ? 

Ans. $145.31Jcts, 

5- If J of a lb. less by ^, cost 18|cts., what will 141bs. less by i 

of SMbs. come to ? Ans. $15.30cts. 

6. If 2 ounces of silver cost $2|, what will J of a lb. cost ? 

Ans. $10.12Jct8. 

7. If f off of a ship cost $10(KM>, what is the remainder worth ? 

Ans. $11333.33Jcts. 

6. A merchant owning f of a vessel, sold § of his share for $957, 
what was the vesselworth at that rate? Ans. $1794.37 jets. 

9. If 3} times 3Jlbs. of cinnamon cost $7^, what is the x^loa 
of ^ of ^ of IS^lbs. at the tame rats ? kxA. %\^Sy;.Vi^« 

iff 
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10. If 1^ bushels of apples cost Sdjcts., what wiU 3|^ bushels 

coat? Ans. fl.OlyV 

11. How mach will 4|Ibs. of cheese cost* at 1^ per lb. ? 

Ans. (i5H- 
IS. If t of an English eil cost | of $2.28ct8., what will 7 ells of 

the same come to ? Abs. $l7.73}cts. 

13^ If a yard of bioad cloth cost 15§8., what will 4 pieces, each) 

containing 27fyd8., come to ? Ans. 85£10s. lld.^r. 

14. A merchant bougrht 49 pieces of lutestring, each containing 
SSfyds., at Ss. 9d. per yd. ; how much did the whole amount to ? 

Ans.46j&98.11d.2iqt8. 

15. If a wedge of gold, weighing 17f lbs. be worth 679fiS, what is 
the value of ^^ of a grain ? Ans. 2d. 

16. A merchant owning } of a ship, sold } of his interest there- 
in for 250iS ; what was the whole ship worth at that rate ? 

Ans. 1333£6s.8d. 

17. If i^e of a house be valued at273}^, what are ^\ of the same 
worth ? Ani». 227i^ 12s. Id. 

18. If f of a gallon of wine cost |iS; what will | of a tun come to ? 

Ans. UQ£. 

19. If Icwt. cost li£f what will SJlbs. come to ? Ans. lOj^d. |. 

20. If f of a lb. of tea cost f^^^, what will j\ cost ? Ans. Ss. 4d. 

21. If A staff 5| feet long cast a shadow of 6 feet, how high ii 
that steeple whose shadow is 153 feet ? Ans. l^^fl. 

22. A grocer bought 5}cwt. of sugar at 6Jd. per lb. which he bar- 
tered for tea atSfs. per lb.; how much tea did he receive for the su-^ 
gar ? Ans. 43eSlb8; 

23. How much tobacco can I bu^ for 48. 9}d. at the rate of 7id. 
per lb. ? Ans. 81)m. 

THE SINGLE RULE OP THREE INVERSE, IN VUL- 
GAR FRACTIONS. 

Rule. 

Prepare the given fractions, if necessary, as before directed ; then* 
state the question as in whole numbers, with the last term of the 
stating inverted-*-next, multiply all the terms together, and the pro- 
duct will be the fractional answer, wkh which proceed as in direct 
proportion. 

Examples. 

1. How many yards of shalloon, that is f of a yard wide, W^ Use 
9^ yards of cloth that 18 2} yards wide ? 

let. 2J=rf , and 9J= Y 2d. As | : V :: t'- 'ft=^- Ana. 

2. How much in length, that is 7^ inches wide, will make* a an*- 
pei£ciMl toot? As ^in. : ^m. :i f^'uu •• Wsl9Hm 4^ 



" ■»' 
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3. If 34yds. of cloth, that is Hyd. wide, be sufficient to make m 
eloak, how much green Persian, which is but | of a yard wide, will' 
be required to line it ? Ans. 4yds, 3}qrs. 

4. What quantity of shalloon, that is } of a yard wide, will be re- 
quired to line 7^yds. of cloth that is l^yds. wide ? Ans/ 15yds. 

6. If 16 men finish a piece of work in 28^ days, in what time 
will 12 men complete the same ? Ans. 37d. 9h. SO'..- 

6. How much cloth, that is | of a yard wide, must be bartered 
for SO^yds. of the same quality, which is Ijtyd. wide? Ans. 34^yds. 

7.' If, when the price of wheat is 6|s. a bushel, the penny loaf 
weighs 9oz., how much must it weigh when the wheat sells at 4)s. 
a bushel ? Ans. 12^z. 

8. Hiow many pieces of merchandise, at 20}s. a piece, must be 
giiven for 240 pieces at 12Js. a pieced Ans. 149 jVi pieces. 

9. How many yards of matting, that is l^fl.wide, will be necessa- 
ry to cover a floor which is 16ft. wide, and 30ft. long ? Ans. 120y. 

10. If I lend my friend 93150 for 6| months, what sum must he 
lend me for 3^ years to requite my kindness. Ans.. $500. 



THE DOUBLE RULE OF THREE DIRECT, IN VULGAR 

FRACTIONS. 

RtTLB^ 

Plrepare the given fractions, if necessary, by Redi»^tion, and work 
with two single statings in direct proportion, remembering to make 
the answer of the first stating the middle term of the second : or,. 
{>repare the fractions as before^ and state the question according to^ 
the rule given in whole numbers, with the two first terms of the 
stating inverted ; then multiply all the terms together, and their pro-^ 
duct will be the fractional answer, which most be reduced .to it# 
proper value or quantity. 

Examples. 

1. lf£lSi principal gain £1 ^ interest in | of a year, what will 
i650 principal gain in i^ of a year, and at what rate per cent per 
annum ? ^13.^ ^ V ^ ^^ prii^cipal. 

£1 ^ =+|£ the interest. 

£p»fr.£ini, £ pr. yr. £ 

As Jx|-:g :: fx| •• ^=2^^ 5s. Id. Sfqw. interest Ans. 
N6w to find the rate* per cent.^per annum. 

£>.S^. £int. £pr.yn £ 

A. 1 ^12 . 3900 .. 100 ^1 4680,000 |^r tc^ qj .i,« «♦« ^ * 

S. Three sailors having been abroad ^insyiiAQft^iKftWfii^^*^^' 
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I demanU how mach 100 sailors must have for S8f months, at tEat 
rate? 

«ff. m09 jS to. mo, X 

. 1 _4 6U3 100^199 47998800 jhq^ c. aj i^ •• a 

JLa ,jX^:^::-fXY - -11555- =4118* es.Od.iqr.^^. Am. 

3. If J of a yard of cloth, that is J of a yard wide, cost {£, what 
is the value off of a yard which is ]| of a yard wide, the cloth be- 
in^ of the same quality ? 

y. /. y. to. £ y. /. y. 10. £ 

Asjx^ : i :: fxj - ■Hi*=13s. 4d. Ans. 

4. A roan and his wife, having wrought 1 day, earned 4f s. ; 1 de- 
mand how much they must have for lO^days, when their two sons 
helped them ? 

per. d* 8, per, d, »^ 

As^Xj-: y :: jX^ •• •^=4-2 17s. 1 J d. Ans. 

5. If^ students spend ^16} in 16 days, what sum will 20 stn* 
dents spend in 30 days ? Ans^ 39^ 18s. 4d. ff. 

6. If 3 men, in 19^ days, earn ^8yV, how much must 20 mea 
have for 100^ days' work, at the same rate ? Ans. 305i^ Qs. 8d. ■^\. 

7. If 5 persons drink 7f gallons of beer in a week, how many 
gallons will be drank in 22^ weeks, when 3 persons more join 
them ? . Ans. 208f gallons^ 

8. If 60^ principal, in ^^ of a year, gain 2^ 5s. Id. 2|qrs., how 
much will 13^^ principal gain in J of a year ? Ans. 1£ Is. Sd. 

9. If 2J yards (if cloth, If yards wide, cost $3i, what is the va- 
lue of 38| yards that is 2 yards wide ? Ans. $255. 

10. If the expenditures of two brothers, for tuition fees, &c., dur-* 
ing f of a year, amount to $56^, how much specie will liquidate the 
expenses of 3 students 5jt years, at the same rate ? Ans. $600. 

11. If 12 persons use l^lb. of tea in ^^^ of a year, how much should 
a family of 8 persons provide for J year ? Ans. 4^ib8. 

12. If the carriage of 12j«wt. 150 miles amount to $18f, how 
much will I have to pay for the carriage of 6^ cwt. 240 miles, aV 
the same rate ? Ans. $15. 

THE DOUBLE RULE GP THREE INVERSE, IN VULGAR 

FRACTIONS. 

Rule. 

Prepare the given fractions, if necessary, by Reduction ; then 
state the question according to the rtle given in whole numbers, 
with the third and fourth, terms of the stating inverted ; next, multi- 
ply all the terms together, and their produot will be the fractional 
answer, which mast be reduced to its proper value or quantity •-<- 
Or, work by two single statings, one of wJbich will be direct and the 
oilier iaverse proportiou* 
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Examples. 

1. If 50^ priDcipal, in -fr of a year, gain 2^ 58. Id. 2|qni. inter- 
est, in what time will 13^^ gain 1^ Is. 8d. interest? 

First. 2£ Ss. Id. 2|qr8.=:^3^ of a farthing. 
Second. \'3^£'=^^^oftii^oundsieT\ing. 
Third. IJC is. 8d.=^^^ of a farthing. 

y. £ p- qr, in* £ p, ^. m, .yr, 

Pourth.Asixf :g|jX^::^ •• ^i;^=iof ayearor9m. An.. 

2. What principal will be required to gain $289| interest in 4} 
years, at $7f per cent, per annUm ? 

$ p, yr, $ t/>. yr» % in* 

A3^xJ-:|,xi::'-^ •• $800. Ans. 

3. If the carriage of GQcwt. 20 miles cost $14}, what weight can. 
I h!&ve carried 30 miles for 5/^ dollars. Ans. ]5cwt 

4. Seven men, with their wives, upon examining into their expen- 
ditures for 20 weeks past, found that they had expended 40f £ ; in 
what time will 50 people expend 21^^ in the same proportion ? 

Ans. 3 weeks. 

5. A man with his fhmily, which in aH were 5 persons, usually 
drank 7i gallons of cider in one W(^ek ; in what time will 280|- gal- 
lons be consumed in the same family, when 3 persons more are 8d» - 
dedtoit? Ans. 22 weeks. 

6. If a man travel 266§ miles in 12} days, when they are 12t^ hours . 
long, how many days of 9| hours in length will he require to tra^. 
v«l a journey of 734f miles ? Ans. 47 days. 



DECIMAL FRACTIONS. 

Decimal Fractions, like whole numbers and vulgar fractions, may 
be reduced from one denomination to another, without altering 
Iheir intrinsic value. 



' REDUCTION OF DECIMAL FRACTIONa 

Case 1. 

To reduce a vulgar fraction to its equivalent decimal value. 

Rule. 
Make a point on the right hand of the given numerator, and an-, 
nex a sufficient number of ciphers to it ; then divide by the denom-* 
inator of the given fraction, and the cpotienVwVlV^ ^^ ^^^\S3M^.^^- 
Quired, 
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J' 

EXAIIPLXS. 

1. Reduce -/^ to its eqinralent % Reduce f to its equiValeiit 
decimal. decimal. 

16)3.0000(.I8?5. Ana. 7)4.0000 

— Ans. .55&5+5rem, 

140 In the above example we ob- 

128 tain a continual repetition of the 

- — figures 5, &c. without any possi- 

190 bSitj of coming to an end. And 

112 hem, it may not be improper to 

— ofoserve^that three decimal places 

80 are sufficient in all common biisi- 

80 ness \ but when a greater degree 

— of exactness is necessary in the 

calcnration, the decimals maybe 
continued as far as the nature of the case may require. 

3. Reduce ^ to a decimal. 4r^ Reduce ^ to a decimal. 

99)74.00000(.74747. Ans. . Ans. .3333+1 i«m. 

693 * 5. Red^ice ^ to adecimaU 

Ans.. .17857+. 

470 6. Reduce ^ to a decimal, 

i 396 . ^ Ans, .1923+. 

-— , * 7. Reduce J to a decimal. 

.740 Ans. .126-^ 

693 8. Reduce \ to a decimal* 

~ Ans. .25^.. 

470 9. Reduce | to a decimal. 

396 Ans. .5.. 

-^r- 10. Reduce \ taa decimal. 

74ft Ans. .75. 

693 IL Reduce {^^ td a decioial. 

— Ajis. .4.. 

47 rem.. 12. If the student will memo* 
rize the several respective decimals, answering to J, J, f , \^ f , f ,1*, 
i) ft ft Audi }, he will be amply remunerated for his labor, in the fa^ 
cility with which he will be enabled* to make decimal calculation^^ 



Case 2. 



To reduce any sum or quantity of different denominations to its. 
equivalent decimal value. 

Ruui. 

y. Divide the given ^mjxl ot qn^xitk^ \ii;\\B\QNt%ixd%\xQm\iiatioa: 
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vnentioned, by thd proposed integer reduced into the same denomi'* 
nation, and the quotient will be the answer ; or 

2. Write the given numbers in a pert>endicular column, proceed- 
4ng orderly from the least to the greatest denomination given. Then 
divide each of them by such a number as will reduce it to the next 
superior denomination, and annex the quotient as decimal parts on 
the right hand of the succeeding number, &rC.— the last quotient 
will be the answer as before. 

Examples. 



1. Reduce 17s. 4Ad. to the e- 
quivalent decimal of a iS. 



4 
12 
20 



^.0 
4.5.. 
17.375 . . 



2. Reduce 19s. lld.fqrs. to the 
equivalent decimal of a iS. ' 



4 
12 
20 



3.00 
1L750 
19.979+2 rem. 



.99895£. Ana. 



Ans. .86875£.An8. by 
the 2d. rule, it being the shortest^ 

3. Reduce loz. lOpwts. 12gT9» to the decimal of a lb. Troy wt» 



lb, oz» 

1=12 
20 

240 
24 

960 
480 



5760) 



10 h 



ox* fnots, 

20 

io 

24 

132 
60 

732.0(.127. Ans. 
5760 by the first 

"' rule. 

15G00 
11520 



The same by the second rule. 



24 

20 
12 



12.0 
10.500 
1.525000 



40800 
40320 



Ans. .127083+ Ans. 

4. Reduce 18 grains to the de- 
cimal of a Ib.Troy. Ans. .003125. 

5. Reduce 20 grains to the 
decimal of a lb. Troy. 

Ans. .0415. 

6. Reduce 141bs. 8ozs« to the 
decimal of an cwt. ' 

Ans. .1294625. 

7. Reduce 6ozs. 4drs. Isc. 10 
grs. to the decimal of a lb. Apoth- 
ecaries' weight. Ans. .546675^ 

8. Reduce 2qr8. 2 nails to the 
decimal of a yard. Ans. .CSUk 

Ans* .ISi 
Ans. .125. 



4S0 rem. 

9. Reduce 3 pecks to the decimal of a barreL 

10. Reduce 1 gallon to the decimal of a bu&hel 

11. Reduce 6 gallons 2 quarts I pint of ale to the decimal of a 
barrel. Ans. .20703125* 

12. Reduce 7 gallons 3 quarts 1 pint of winis todie decimal of a 
bogshead. k&A»^^^Bb^ 

]§. Reduce 440 yards to the dedmlaX o£ ^m^e. 
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14. Reduce 2 roods 10 perches to tht decimal of an acre. 

Ana. .5625, 
16. Reduce 30min. 458ec. to the decimal of an hour. Ans. .5125. 
16. Reduce Idmin. Idsec. to the decimal of a degree. Ans. .2625* 



Case 3. 

To find the value of any given decimal in the known Xerms of 
the integer. 

, Rule. 

1. Multiply the given decimal by the next inferior denominatioB, 
and point off as many places at the right hand of the product as 
there are places in the given decimal. 

2. Multiply the figures on the right hand of the deciitaal point by 
the next less denomination, and point off as many places in the 
product as there are figures in the multiplicand. 

3. Proceed in the same manner through all the denominations of 
the given integer, and the several parts standing on the lefl hand of 
the decimal points will form the true value of the given decimal 

Note. — This case and case the 2nd mutually prove each other. 

Examples. 

1. Reduce .86875 decimals of 2. Reduce .99895 decimals of 

« iS to their proper val^e. a iS to their proper value. 

Ans. 17s. 4 Jd. Ans. 19s. lid. |qn. 

.86875^2 99895 

20 20 



17.37500 19.97^00 

15J 12+2 rem* 



4.500 11.750 

4 4 



3.00 

i. What is the value of .127083+4 decimals of a lb. Troy wt.? 

Ans. lo2. lOpwt. 12gr8« 
, 4. What is the value of .003125 decimals of a lb. Troy? Ans. 18gr. 

5. What is the value of .0415 decimals of a lb. Troy } Ans. 20gT. 

6. Reduce .1294625 decimals of an cwt. to their proper value? 

Ans. I4lb8. Soas. 

7. What is the value of .546875 decimals of a lb. Apothecaries' 
height? Ans. 6ozs. 4drs. Isc. lOgrs* 

8. What is the value of .625 decimals of a yd.? AnS. 2qr8. Snuls. 
9/ What is the value of .15 of a battel of corn ? Ans. 3 pecks* 

i^« What is the value of *.l^ decVma^ia oi «k\>\x^^% KtAA^^V^n.. 
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11. What is the value of .j}0703125 decimals of a barrel of ale ? 

Ans. 6gals. 2qts. Ipt. 

12. What is the Value of .125 decimals of a hhd. of wine ? 

Ans. 7gals. 3qts. Ipt* 

13. What is the value of .25 decimals of a mile ? Ans. 440yd8. 

14. Reduce .5625 decimals of an acre to their proper value. 

Ans. 2roo. lOper. 

15. Reduce .5125 decimals of an hour to their proper value. 

Ans. 30min. 45see. 

16. What is the value of .2625 decimals of a degree ? 

Ans. 15min. ISsec. 



Case 4. 

To reduce any number of shillings, pence, and farthings, to the 
decimal of a pound sterling by inspection. 

Rule.* 

1. Set down the greatest even number of the given shillings fbr 
the first decimal figure, to which add .05, or .050 decimals, if th# 
shillings be odd, and the result will be the decimal value of the 
shillings. 2. Set the farthings contained in the given pence and 
farthings, (increased by 1 when they exceed 12, and by 2 when they 
exceed 36,) under the 2d and 3d places of the above decimal and 
add them to it, and that sum will be the correct answer, within ^ of 

tyV? P^^^ ^^ ^ pound. 

Examples. 

1. Reduce. 178% 4j^d. to the equivalent decimal ofaiSby inspection. 

.8=:J the greatest even number of s. 
.050=^ the value of the odd shilling. 
18=the quarters contained in 4^d. . ' 

Add 1 because the qrs. exceed 12. 

Ans. .869 which is too much by .00025£. 

2. Reduce 19s. 11 Jd. to the equivalent decimal of a^^by inspection. 

.9=t^ of 18 shillings. 
.050i=for the odd shilling. 
47=:qrs. in llgd. 
Add 2 because the qrs. exceed 36. 

Ans. .999 which is too much by .00005£. 

*1. The reason of this rule is plain— because Ss. is one-tenth part of 1£, and the de<;t|Uil 
^^xpression of one-tenth is .l>Bone-tenth ; therefore, as 2s. is .1 of a £, Is. must be one-twea- 
tiethpov^ consequently the i of any even number of shillings will betheir equivalent deei- 
«nal value, but when they are odd the decimal of Is. must be added to complete the answer. 

2. It lOOOqrs., instead of 960, were equal to £1, each quarter would be oae-tbawsandAik 
ipartof l£»?J0Oi£, but 960qr8. itcreasedby their ''Mth pnrt?eKV!iyy^x%.\ cA\\«b<^«tif^^ 
number of quartci^ increased by their 24th patt, will rewiU'Mi aom'smx Att\\»a^^W*.v»*< 
fcr thtwakt of brevity, we add 1 when tJiey eiLceed 1^ and^'NYieu^^^i «il\«««.^^^ 

17 
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Cabs 5^ ^ 

To find the value of any decimal of a pound sterling by tfifpeeluNi* 

Rule. 

Doable the first figure afler the decimal point, for shillings, and 
add 1 to the result, if the secotid figure be 5 or more ; if the second 
figure be 5 or more, deduct 5 fi'om it and call the remainder so ma- 
ay farthings, from which take 1 if they exceed 12, and 2 if they are 
above 36,' and change, the residue to pence, &c. When there are 
only two figures in the given decimal, annex a cipher to it, andpro-* 
aeed as above directed, and you will obtain the answer required. 

Examples. 

1. Reduce .869 decimals of a iS to their proper valae. 

16=the double of .8 
Atld 1 for 5 in the second place, which must be taken from 6, and 
there remains 19qrs., from which take 1, and the resi- 
due is 18=6^d. I 

ejd. 

Ans. 17 6^d. which proves the 1st query* 

2. Reduce .999 decimals pf a 3. What is the Value of .375£^ 
JS to their proper value. Ans. 7s. 6d. 

.9 99 4. What is the value of .425£? 
2 5 Ans. 8s. 6d. 

5. What is the value of .125£ ? 

18 49 remainder. Ans. 2s. 6d. 

Add 1 2 6. What is the value of .188£? 
— Ans. 3s. 9d. 

4)47 residue. 7. What is the value of .75jB ? 

Ans. 15i. 



Ans. 19 11$ 



THE SINGLE RULE OF THREE DIRECT IN DECIMALS. 

General Rule. 

State the questions by the rule given in whole numbers, and if 
the first and third terms are of different denominations, reduce them 
to the same ; then multiply the second and third terms together, 
and divide the product by the first terra — the quotient thence aris- 
ing will be the answer in decimals, and of like name with the mid- 
dle term. 

NoTE.-^Be very carefiil in pointing off the decimals aceoxding 
to the ruiea given in J&IultipVic^tiou 9ji^T>\mv)\i qI\>^^\sba&%^ 



stvbxnt'ii Qimm. IW 

r Examples. 

1. If 1.6 of a cwt. of sugar cost 3£ 12.76s. what will 3 hhds, t%ck 
weighing llcWt. 3qrs. 10.121bs. come to at the same rate ? 

Cwt. £ 9,' ctot, qrs, lbs* 

1.6 : 3 12.76 :: 11 3 10.12=wt. of 1 hhd, 
4 20 3 



6.4 72.76 35 2 2.36=wt. of 3 hhds. 

28 4 

612 142 

128 28 

179.2 1138 

284 



3978.36 
72.76 



2387016 

2784852 
795672 
2784852 2,0 



179.2)289465.4736(161,5.320 

1792 Ans. 80i6 Ids. 3d. |qrB.+.36 rem. 

11026 
10752 



2745 
17§2 

9534 
8960 

5747 
5376 






3713 
3584 

1296 rem. 

% What will 4.7 tons of iron amount to, 'wVi^nl ^v^ ^v^^^^^a 
oT $4,972 per fiwt. f Kti^. %^^1 •^^^^:^' 
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3. What will 966 feet of plank cost at $1.4375 per hundred feet? 

Ana. $J4.17cts, 8$ mills. 
^4. If .0625 of a dargo of tea cost $100, how much will the whole 
cargo amount to ? Ans. $1600. 

5. If a man expend .125 Of his estate in 2.5 years time, how long 
will the whole last him ? Ans. 20 years. 

6. If 673 bushels of wheat cost $769,239, what is one bushel of 
it worth ? Ans. $1.14cts. 3 mills. 

7. When iron is sold at $5.04 by the cwt. what is one pound of 
it worth ? Ans. 4cts. 5 millA 

8. What will 4 hhds. of rum (containing 79.5, 84, 101.5 and 112 
gallons respectively) cost at $1,125 per gallon ? . 

Ans. $424. 12 Jets. 

9. If 16.75cwt. of Crawley steel cost $360.125ms. what must I 
pay for 1 quarter? Ans. $5.37cts. 6ms. 

10. A bankrupt stands indebted to sundry creditors in the sum 
of $7066.25cts. and his effects are found to be worth only $4416. 
40cts. 625 decimals, which he gives up to his creditors ; how much 
do they receive on the dollar ? Ans. 6cts. 2Jms. 

11. A grocer bought 3 pipes of wine (containing 120.5, 124, and 
126.75 gallons, respectively,) at 93cts. 7Jm8. per gallon ; what sum 
did they amount to ? Ans. $346.04cts. 6m. + -875 decimals. 

12. A grocer bought 5.8 tuns of oil for $963.66875, but by mis- 
fortune it chanced to leak put 59.9 gallons ; how must he sell tho 
rest by the gallon to be no loser? Ans. 68^ts. per gallon. 

13. A bre wee made a quantity of beer, which cost him $300, and 
afterwards sold it out at $5.76cts. per barrel, by which he gained 
$135.84cts. in the whole ; 1 demand the quantity that was brewed ? 

Ans. 75 barr^s, 24 gallons. 

14. If a man's yearly income be $]682.70cts. how much may he 
expend, one day with ano^h^, to lay dp $678.95 cents at the 
termination of th6 year ? Ans. $2.75ct8. 

15. A merchant bought 3owt. 1.5qr. of cloves, at the rate of 47 
cents by the lb., and §old the whole quantity for $220.91 cts. ; what 
did he gain or lose by the bargain ? Ans. He gained $43.25cts« 



SINGLE RULE OF THREE INVERSE, IN DECIMALS, 

Rule. 

State the questions by the rule given in whole numbers, and if the 

first and third terms are of different denominations, reduce them to 

the same — then, multiply the first and second terms together, and 

dnide the product by the third, the c\uotien1; thence arising will be 

the answer in decimals, and of like name mV\v W^ xsvASXa \«tTEk-^ 
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Examples. 

1. What quantity of shalloon S. How manj yards of c«rpeV 

that is .75 of a yard wide, will ing 2fl. 6in. wide, will cover a 

line 7.5yds. of cloth that is 1.5 floor that is STft. long and 20ft. 

yards wide ? wide ? 

ydt* to. yd!f. Ions, yds^m* ft, «. /I. tong fL w. 

At 1.5 : 7.5 :: .75 20 : 27 t: 2U^ 

1.6 20 

375 2.5)540.0 

75 

3)216 feel. 

.75)11.25(15yds. Ans. 

75 Ans. 72 yards. 

Ill 3. How much in length that ie 

ofVR ^i inches wide vf ill make one sik- 

\ perficialfoot? Ans. 32in. long* 

4. How many yards of cloth 
.75yd. wide, are equal in quantity to 30yds. that is l^yds. wide ? 

Ans. 50yd8. 

5. How many yards of canvass, 1 English ell wide, will line 20 

yards of say, that is .75of ^a yard wide ? Ans. 12yd8. 

6^ How many yards of flannel .75 of a yard wide will line a cloak 

that has in it 5^yds. of cloth If yds. wide ? Ans. 12yds. 2qrs. 3na.+ 

7. Hoiw many yards of paper 1.25yds. wide will be required to 
hang round a room, which i^ 20yds. in circumference and 4yds. in 
height? Ans. 64yds. 

8. If, when wheat is 60cts. a bushel, the cent loaf weigh 5 pounds, 
what must it weigh when ^heat is but 40cts* a bushel? Ans. 12ez. 



DOUBLE RULE OF THREE DtRECT, IN DECIMALS. 

The questions are stated and the dperations performed according 
to the directions given in whole numbers— -due regard being had to 
pointing off the decimals. 

Examples. 

1. If 9 students expend $36.25 in 18 days, What snm will 20 
students expend in 30 days ? Ans. $134.25, 9m. +• 

2. If a man and his wife earn $2.50cts. in one day, how much 
ought they to have for 10.5 days work, when their two sons helped 
them ? Ans. $52.50cts. 

3. If 5 men drink 7.8 gallons of peny in; a week, how much will 
•uffice 8 men 22.5 weeklj ? Aiis. 280.8 gals. 

4. If 3 men earn $29.25ct8. in 19.5 days, how «iuch ons^t 04 
to have for 100.25 days? KtAv^YWa* 
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5. If 12 oxen graze 16.25 acrea in 20 days, how many acres of 
pasture will serve 24 oxen 100 days ? Ana. 162.5 acres. 

6. Three sailors having been abroad 9.25 months, received $134;. 
therefore, how much ought 100 sailors to have for their service 28| 
months ? Ans. $13810.45cts.-f. 

7. If a family of 12 people use 1.1251^8. of tea in 1 month, how 
aiuch will serve 8 people 6 months ? Ans. 41bs. Sozs. 

. 8. If 2.25yds. of cloth, Ifyd. wide, cost $3.60 cents, what will 

I8|yds. that is 2yds. wide, amount to ? Ans. $255. 

9. If $100 principal gain $7.62cts. 5m. in one year, how much 

will $600 principal gain in 4.75 years ? Ans. $289.75o. 



DOUBLE RULE OF THREE INVERSE, IN DECIMALS. 

The question^ are stated and the operations performed according 
to the directions given in whole numbers, due regard being had ta 
pointing off the decimals. 

Examples. 

1. If $100 principal gain $3.50cts. interest in one year, what 
principal will gain $38.50cts. in 1.25 of a year? Ans. $880. 

2. What principal will be required to gain $289 J5cts. interest 
in 4.75 years, at $7.62cts. 5m. per cent, per annum I Ans. $800. 

3. If $100 principal gain $7.D2^cts. in 1 year, in what time will 
$800 principal gain $^9.75cts. interest? Ans. 4yrs. 9mo. 

4. In what time will $880 principal gain $38.50 interest, at $3. 
50cts. per cept. p^r annum ? Ans. lyr. Smo. 

5. If 5 men can mow 52.2 acres of meadow in 6 days, how ma- 
•7 men will be required to mow 417.6 acres of meadow in 12 days ^ 

An§. 20 men. 

6. A cellar 22.5 feet long, 17.3 feet wide, and 10.25 feet deep, 
being dug in 2.5 days by 6 men, working 12.3 hours in each day,bov 
m%ny days ofJ8.2 hours each will 9 men require to excavate another 
Mllar which measures 45fl. long,34.6fl. wide, and 12.311. deep^ 

feet» fett, 

22.5 long. 45 long.. 

17.3 wide. 34.6 wide. 



389.25 1557.0 

10,25 deep. 12.3 deep. 



3989.8125 19151.10 

8.2 hours. 12.3 houn. 



0* M* ^— ■————■-■— insHt 



Aft 2.5x6 : 32716.46250x9 :: 235558.530 
6 9 15.0 



16.Q 294448.16250 )3533377.95000(I2 days. Amu 
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EXCHANGE. 

1. Exchange is the paying or giving of the money, weights, or 
measures of one place or country for an equal value thereof in the 
money, weights, 'or measures of another place or country. 

2. Real money is a piece of metal coined by the authority of the 
state or country, and is current at a certain price, by virtue of the 
said authority, or of its own intrinsic value. 

3. Imaginary money is a denomination used to express a sum of 
money, of which there is no real species extant. 

4. Agio is the difierence between bank money and current money. 
6. Par signifies the equality of money in value. 

6. The course of exchange is the current or running price of ex- 
change, and is frequently above or below par, varying according to 
the occurrences of trade or demand for money. 

7. Current money is that which passes from hand to hand in the 
receiving and paying of such sums of money as are due fix>m one 
man to another in the transaction of commerce. 

8. Usance is a certain time allowed for the payment of bills of 
exchange, but variable according to the law and custom of the place 
where the bill is^made, compared with that on which it is drawn* 

9. Days of grace. — It is customary, in some places, to allow 
three days to the time mentioned in the bill, which are called days 
of gracb, on the last of which the bill must be demanded, and if it 
is not paid must be immediately protested. 



L THE U. STATES WITH ENGLAND AND SCOTLAND. 



The denominations of English or Sterling Money 

^ 4 farthings make 1 penny. 

12 pence make 1 shilling. 

20 shillings make 1 pound sterling. 

21 shillings make 1 guinea sterling. 

Note.— -The federal dollar of the United States is 4s. 6d. ster- 
ling, and \£ sterling is equal to $4.44cts. 4m. in the federal cnr- 
lency of the United States. 

1. To change Sterling Money to Federal Currency* 

Rule 1.— -If the given sum be pounds only, annex three ciphers 
to it; then multiply by 4 and divide the product by 9, and the quo^ 
lient will be the answer in cents. 

% If there be shillings, &c. given with the pounds, annex theii 
equivalent decimal value (found by inspection) to the pounds, and 
proceed according to the first rule, the result will be theanawet 
in cen(^ £c» 



too THB AMXRICAN 

Examples. 

1. Change 9£ sterling to fede- 2. Change 38d£ 17s. 6d. ilei- 

ral currency. ling to federal money. 

iS9.000 iS389.875decimals. 

4 4 



9)36.000 9)1559.500 

4000Gts.=$40 Ans. Ans.$ 1732.77 Ji 

3. Change 72£ sterling into federal currency. Ans. $320. 

4. Change 756£ 19s. 6d. sterling into fed. currency. Ans.$3364.33i. 

2. To change Federal Currency to Sterling Money. 

Rule.— Multiply the federal currency in cents by 9, and divide 
the product by 4 ; then point off three figures in the quotient for 
decimals, and reduce them to their proper value (by inspection); 
the result will be the answer in sterling money. 

Note. — If mills should occur in the given sum, then point off four 
figures in the quotient, and proceed as above directed. , 

Examples. 

1. Change $40 United States 2. Change $1732.77cU. 7im. 

currency to sterling money. U. S. currency to sterling money. 

$40.00 $1732.7771 

9 9 



4)36000 4)15595000 

9.000=9i& Ans. Aj(is. 389.8750=369^^ ITs. 6d. 

3. Change $320 U. S. currency to sterling money. Ans. 72J6. 

4. Change $3364.33^cts^ into sterling money.' Ans« 756^ 198. 6d. 

Application. 

N. B.— -When the rate of exchange is above or below the rate 
given in the note under the table, the operation must be performed 
by the Rule of Three or by Practice. 

Examples. 

5. A merchant in Virginia bought goods in Liverpool amounting 
to 943^ 17s. sterling; how much federal money will discharge lb* 
debt, exchange being at $3.80cts. per pound sterling? 

£ % cts. £ »* t cts. 

As 1 : 3.80 :: 943 17-3586.63. Ans. / 

6. A merchant in London bought goods in Virginia amounting 
to $35@6.63cts. ; how much stealing money will discharge the debt, 
extfaange being at $3.80cts. per pound sterling ? 

$ as, £ $ Ct9» £ • 8, 

Ab3.80i 1 :: 3586.63 ..943 17. Ans, 
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7. A Virginia merchant has remitted $8837.96ct8. 6|m. to hi» 
correspondent in London ; what is the amount thereof in sterling 
money, exchange being at $4.75cts. per £* ? Ans. 1860^ 12s. 6d. 

8. A merchant in Richmond received an invoice of goods from 
Liverpool amounting to 196X Hs. 6d. sterling, which he sold im« 
mediately at 25 per cent, advance ; what sum did he receive in fe- 
deral money ? Ans. $i092.91§Gts. 

IL WITH IRELAND, 

The denominations of money in Ireland are the same as in Eng- 
land, but different in value. 

The par of exchange between England and Ireland is 8^ per cent.; 
that is, lOOiS sterling is equalto 108^ 6s. 8d. Irish money. 1^ ster* 
lings: 1^ Is. 8d. Irish, and I guinea ster]ing=li^2s.9d. in Ireland. 
1^ of Irish money=$4.10cts. federal money, and $1 federal mo- 
ney =48. 10 Jd. in Ireland. 

1. Td change Irish Money to Federal Currency. 

RuLS.— Reduce the given sum to half-pence, then annex two 
ciphers to it, and divide by 117, (the half-pence in a dollar Irish 
currency,) and the quotient will be the answer in cents. 

An Example. 

Change 278^ 15s. 9d. Irish to federal money.. 

£ «. d. 
278 15 9 
20 



5575 
12 

66909 
2 



117)133818.00($1143.74cts. Ans. 

42 rem. 

2. To change Federal Money to Irish Currency. 

RuLE.-»-Multiply the given sum in cents by 117, and divide the- 
product by 100 ; the quotient will be the answer in half-penfce. 

An Example. 
Change $1143.74cts.-}-42 rem. to Irish currency. Ans, 278^6 15s. 9d. 

Application. 

1. A merchant in Dublin drew a bill of exchange on a merchant 
in Philadelphia for iOd£ 17s. 9Jd. Irish currency ; how much fed- 
eral money will discharge the bill ? Ans. $1644.67cts,5ra,-V*^^^'Kw. 

2. A merchant of Dublin purchased ftout m'B^^vnvoT^, 'msvwsoX- 
/n^ to $1644.67ct8. 5ms. -f- 25 rem. ; Kow muc\i \to\v c\xTt%t^i ^^ 

diwcharge' the debt ? Mv*. 4^^^ M^.^\^ 
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3. How much federal money will pay for 50 pieces of Irish lineBi, 
«ach containing 20 English ells, at 28. 4^d. Irish per yd. ? 

Ans. $608.97cts. + 

4. A New York merchant shipped 400 barrels of flour at $9.76^ 
eents per barrel, to his agen( in Belfast ; how much Irish currency 
may he expect in return, when the charges for shipping, &c. cost 
Um $100 ? Ans. iS926 58. 



III. WITH FRANCE. 

The denominations of money in France are — 
12 deniers make 1 sol or sous=:9^ miUs» 

20 sols make 1 liver-turnoi8=181cts. 

Slivers make 1 ecuof exchan^=55Jcts.. 

6 livers make 1 crown=ll]cts. 

24 livers make I louis-d'or=$4.44cts. 

Note. — The present money of account in France, is francs and 
centimes, or hundredths — 80 francs make 81 livers, consequently, 
I franc=18cts. 7 mills, /^m. or 18cts. 73125 decimals of a ceojli in 
federal money. 

1. To change Livers Turnoia to Francs^ fyc. 

Rule. — Multiply the livers turnois by 60 and divide the product 
by 81, the quotient will be francs— ^multiply the remainder by 100, 
continue the division, and the result will be centimes. 

Examples. 

1. Change 5469 livers turnois 2. Change 3802 liven. 19 sok 



to francs, &c. 



5469 
80 

— francs, centimu, 

81)437520(5401,48+ 
405 Answer, 

"325 
324 



to francs, &c. 

liv. 

3802.95 decimals. 
80 




39.00 
324 

^660 
648 



81)304236.00(3756 francs. Ana. 
243 

612 
567 

453 
405 

486 
486 



12 rem. . 

3. Cbunge 10125 livers turnois t^ ft^nc^, %;^. Kw«. lOOOfVanet. 
^. Chanee 2437 livers 17 feo\a 6 demeis vofewxca, %jc. 
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3% "To change Francs, fyc, to Livefs Tumois, Sfc, 

RuiE.— Multiply the francs, &c. b^ 81, adding iu the remainder, 
and divide the product by 80-— the quotient will be the answer in 
livers tumois, &c. 

ExAJfPLBS. 

1. Change 2407 francs, 77cen- 2. Change 5401 francs 48 ceft. 

times, to livers turnois, &c. to livers tumois, &q. 

£407.77+63 Ans. 5469 livers* 

81 3. Change 3756 francs to lif- 

240840 ®^^ turnois. 

1926216 ^^^' 3^^^ livers 19 sols. 



8,0)19503;o:00 ^- .^^^'^.g^ ^^ ^'^'laio^r^'" 

» 2-_--4— p , ^ , . vers turnois. Ans. iei25liT. 

, Ans. 243711V. 17 sols. 6 d^niers. 

3. To change French Monty to Federal Currency, 

Rule.— Multiply the French money by the corresponding feder- 
al value of one integer found in the table) and the product will be 
the answer in federal money* 

Examples. 

1. Change 56 louis d'ors to federal money. Ans. $248.64<$tfl» 

2. Change 476ecues of exchange to federal money. Ans. $264. 18o. 

3. Change 762 croWns to federal money. Ans. $845.82ct8. 
4k Change 8744 sols to federal money. Ans. $80.8dcts. Sms. 

4. To change Federal Currency to French Money. 

Rule. — Divide the given sum in mills by 185, (the mills in 1 li- 
ver) and the quotient will be the answer in livers turnois ; which may 
be changed to any other denomination required. 

Examples. 

1. Change $248.64cts. to louis d'ors. Ans. 56 buis d'ors. 

2. Change $264.l8cts to ecues of exchange. Ans. 476 ecues. 

3. Change $845.82cts. to crowns. Ans. 762 Fr. cto. 

4. Change $80.88cts. 2ms. to sols. Ans. 8744 sols. 



IV. WITH SPAIN. 

There are two kinds of money in Spain, namely : 

1. The money of Velon, denominated current dollars. 

2. The money of plate, detiominatfcd hardy or plate dollars. 
34 maravedies make 1 rial velon =35cts. 

2 rials velon make 1 rial of plate =10ct5. 

B rials of plate make 1 piaster, or pezo=:80ctii 

10 rials of plate make I hard dollar =:IO(^^\s^« 

11 rials of plate make 1 CTOYfTi=Wftc\». 

36 tiala of plate make I Sp^uisYv Y»a\.^^'^^'^^^^' 
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1. To change SpmUh Money, to Federal Currency* 
RuLX»— -Multiply the Spanish money by the corresponding Ta^ 

lae of the integer in federal money, atod the product will be the an- 
swer required. ' 

Examples. 

i. Change 172 pistoles to federal mohey. Ana. $619.20cts, 

2. Change 4764 rials velon to federal money. Ans. $238.20cts. 

3.. Change 7462 rials of plate to federal money. Ans. $746.20cts. 

4. Change 698 piasters to federal money. Ans. $558.40ct3. 

2. To change Federal Currency to Spanish Money* 

RuLB.— Divide the federal sum in cents by the corresponding fed- 
eral value of any Spanish coin that may be required, and the quo* 
tient will be the answer. 

Examples* 

1. Change $619.20cts. to Spanish pisioles. Ans. 172. 

2. Change $238.20cts. to rials velon. Ans. 4764. 

3. Change $746.20cts. to rials of plate. Ans. 7462* 

4. Change $558.40cts. to piasters. Ans. 698. 



V. WITH BARCELONA, SARAGOSSA, &c. 

The denominations of money Barcelona, iSaragossa, &e. are—' 
17 maravedies make 1 soldo = 06^cts. 

2 soldoes make 1 rial of old plate = 12|cta. 

8 rials old plate make 1 hard dollar =106cts. 

10 rials old plate make 1 ducat =125ct8. 

30 rials old plate make 1 pistole =:360cts. 

1. To change the Currencies of Barcelona, 8^c* to Federal Moneys 

Rule. — Multiply the Barcelona, &c. currency by the correspo nd- 
ing federal value of one piece of the given coin, and the product 
will be the answer in federal money. 

\ Examples. 

1. Change 946 pistoles to federal money. Ans. $3405.60ct8. 

2. Change 1872 ducats to federal money. Ans. $2340^00ct8. 

3. Change 8746 rials to federal money. Ans. $1093.25cts« 

4. Change 9996 soldoes to federal money. Ans. $624.75ct8^ 

2. To change Federal Money to the Currencies of Barcelona, S^c. 

Rule. — Divide the federal sum by the corresponding federal va- 
lue of the required coin, and the quotient will be the answer. 

Examples* 

1. Change |[3405.6Qcts. to pistoles. Ans* 946. 

^« Change j^^OiOOcts. to SpanisYi &uc«L\a. Kn&A^BStSL 
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8. Chanfe $t093.25cts# to rials of old plate. Ans. 8746. 

4. Change $624.7dcts. to soldoes. Ans. 9996. 



VI. WITH PORTUGAL. 

The merchants in Portugal keep their accounts in milrees and 
rees, allowing 1000 rees to raake one milree, which is equal to 59. 
7^d. sterling, and $1.25cts. in the United States. There are va- 
rious sorts of money in circulation among traders, &c.j which may 
be seen in the following table : 

20 rees make 1 vintin=2^cis. 

5 vintins make 1 testoon=12^cts. 
4 testoons make 1 crusade z=50cts. 
10 testoons. make I milree=I25cts. 

1. To change the Currency of Portugal to Federal Money, 

Rule.— -Reduce the Portugal money to rees, then divide by 8, 
and the quotient will be the answer in cents ; or, increase the reei 
in the given sum by their fourth part, and the result will be the an- 
swer in^mills. 

Examples. 
1. Change 579 milrees 740 rees to federal money. 

First method. Second method. 

8)579.^40 rees. 4)579.740 rees. 

— ^ 144.935 



$724.67^ Ans. 



. Ans. 724.67,5 as before. 
18. Change 156 testoons 4 vintins to federal money. Ans. $19.60f. 
8. Change 894 milrees 672 rees to federal money. Ans. $ill8.f34c. 

4. Change 1755 crusadoes to federal money. Ans. $877.50c, 

2. To change Federal Money to Portugal Currency. 

RuLE.r— Multiply the given sum in cents by 8, and the product 
will be rees, from which point off three ^gures for rees, and those 
on the left hand of the point will be milrees ; or you may divide the 
given sum in cents, &c. by the federal value of any coin that may 
be required, and the quotient will be the answer sought. 

Examples. 
1. Change $724.67cts. 5ms. to milrees, &c. Ans. 579m. 740r. 

5. Change $19.60cts. to testoons, &c. Ans. 156t. 4t. 

3. Change $1118.34cts. to milrees, &o. Ane. Q94m, 672r. 

4. Change $877.50cts. to crusadoes. Ans. I755cni. 



VII. WITH JAMAICA AND BERMUDAS. 

The merchants in Jamaica, &c. keep their accoutv\a \w ^^x^Ski^^ 
shillings, &c. The Spanish dollar passes iot &s. ^)^«^-aXvi^^ q^*^^^ 
are equal to 20s, =l£Ja,md,iG^CMrxenQ,^^ 

18 
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I. To change Jamaica, Sfc. Currency to Federal Moneg, 

RuLK. — Annex two ciphers to the pence in the given sutn, thelt 
divide by 60, (the pence in 1$ Jamaica currencyi) and the quotient 
will be the answer in cents. 

Examples. 

1. Change 4&£ Jamaica currency to federal money. Ana. $135; 

2. Change bi£ 128. 6d. Jamaica currency to federal money. 

Ans. $163.87^ts; 

3. How much federal money must be remitted to Kingston, in 
Jamaica, to pay for 85191bs. of sugar, at 3£ lOs. per lOOlbs. ? 

Ans. $894.49Jct8. 

4. A Virginia raerchaht bought 91031bs. of sugar, in Jamaica, at 
758^ per lOOlbs. ; how much federal money #i]l discharge the 
debt ? Ans. $ i024.08|ct8. 

2. To change Federal Monty to Jamaica^ S^c. Currency. 

Rule. — ^Divide the given sum by 3<— the quotient will be pounds 
and decimal parts ; or deduct one-fiilh part of the cents in the gi^ 
ven sum, and the remainder will be pence. ^ 

ExAiHPLES. ' 

1. Change $135 into Jamaica currency. Ans. 45iS. 

2. Change $163.87^ into Jamaica currency. Ans. M£ 12s. 6di 

3. If 8519Ibs. of sugar cost $894'.49^cts., what are lOOlbs. of it j 
worth in Jamaica currency ? Ans. 3£ IDs. 

4. A merchant in Jamaica sold 91031bs. of sugar to a Virginia 
merchant for $1024.08|ct8. ; how much did it cost by the hundred 
in Jamaica currency ? , Ans. 3^ 15i. iJ 

VIII. WITll BARBADOES. 

The denohiinatidns of money in Barbadoes are the same as in Ja^ 
maica, but different in value. The Spanish dollar passes for Ot. 
3d.-— $3|s=20s.=l£ Barbadoes currency. 

1. To change Barbadoes Currency to Federal Money. 

Rule.— Increase the pence in the given sum by one-third part, 
and the result will be the answer in cents. 

Examples. 

1. Change 49^ lis. 9d. Barbadoes currency to federal money. 

Ans. $ld6.66eli. 

2. Change 164^ 16s. 8d. Barbadoes currency to federal mo^iey. 

Ans. $527.4^ts. 

2. To change Federal Money to Barbadoes Ckarrency. 

jRuLS.— Subtract Otte^fourth part from the cents in the given siun, 
and the remainder will be iVie ati&Nvet m^^eii^^. 



\ 
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EJXAMPLBS. 

I, Change $527*46}cU. to Barbadoes cune^oj. 

4)^27.46§ 
131.86^ 

13)395 60 . pence. 

3,0)329,6 8d. 



Ans. 164£ 16s. 8d, 
C Change $l5B.68cts. to Barbadoes currency. Ans. 4S£ lli«9d* 
3. Change $i69.60cts. to Barbadoes currency. Ans. 146£ 158. 



4Cl. XaLAAllUJK bVVVr VA^U^AO I.V/ liAAV; UCUV^ AU l>««V UAT^AA S^«U| I.IAdJI 

by 99, (the penc^ in 8s. 3d.,) and the quotient will be the 
r in cents ; or, 'increase the pence by one 99th part for the 



IX- WITH MARTINICO, TOBAGO, AND ST. CHRISTO^ 

PHER'S, &c. 

The above islands are inhabited by French and English promis- 
euously. The French keep their accounts in livers, sols, and de- 
Diers — the English in pounds,^ shillings, and pence. 

Note.—- The Spanish dollar passes for 8| livers in some places, 
ai^d in others for 9 livers. A current dollar is 8s. 3d., and a round 
dollar passes for 9 sl^iliings. 

1, T0 change the currencv of am nlace where the dollar passes for 

&s. 3d. to Feaeral Money. 

RrLE. — Annex two cipn^rs to the pence in the given sum, then 
divide 
answer 
Mswer in cents. 

EXAMPI^. 

1. Change 5!5£ 3s, 3d. IVfartinico c\irrency to federal money^ 

Ans^ $61^ 

ft. Change 397^ 13s. Tobago currency to federal money. 

Ans^ $964. 

3* How much federal money mu8|be remitted to a ixierchaiit in 
St. Christopher's island, to pay for a quantity of groceries, charged 
in the invoice At 81^ 9s.. 4^d. of that currency ? Ans. j)il97.50ctsi 

4. A grocer of Norfolk, in Virginia, purchased a quantity of sah 
\b Turk's island, amounting by the invoice to 103^ 16s. 1 l^d ; how 
much federal money wjll discharge the debt ? Ans. $351.75cts. 

2. To change Federal Money to the currency of any place where 

the dollax passes for 8«. 3c(. 

Rule. — Multiply tlie cents in the given sum by 99, then divide 
the product by 100, and the quotient yriUbe \.\ve ^Tvvn^tm^^'^^sy^x 
or, Buhtract 100th pa^^ f^q^ \h,<^ Q^^t?|i, axvA\^eT^mi\Ii^«t^'^^«.'^^ 
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EXAMPIES. 

1. Change $61 federal money to Martinico cur. Ans. 25^ 3s. 3d^ 
% Change $964 federal money to Tobago cur. Ans. 379^ 13s. ' 

3. Change $ 197.50cts. to pounds^ shillings, &.c. Ans. 81i> 9s. 4^d. 

4. Change $251. 75c. to pounds, shillings, &c. Ans. 103^ 166. ll|d» 

S. To change livexito do.llar$of8^ livers each. 

Rule. — Multiply the livers by 4, and divide the product by 33; 
or, divide the given number of livers by 8^i decimally, and the quo- 
tient by either operation will be dollars. 

Examples. 

1. Change 10692 livers to Spanish dollars. Ans. $1296:. 

5. Change 15477 livers to Spanish dollars. Ans* $1876. 

3. Change 3762 livers to Spanish dollars. " Ans. $456. 

4. Change 6253 livers 10^ sols to Spanish dollars. Ans. $758.. 



X. WITH HAMBURG. 

The denominations of mo»ey in Hamburg are-r 

12 deniers- make 1 stiver =2-iV cent 8« 

16 stivers make .1 mark=33^ cents. 

3 marks make 1 rix-dollar=3lOO cents. 

4 marks make I silver duca toon = 133^ ccfnts^, 
7i marks makQ . 1 pound Flemish =250 cents. 

Also, 12 pence Flem. make 1 shilling Flemish =12J cents. 

,20 shillings make 1 pound Flemish. - 

Note.— The current money of Hamburg is inferior to bank moQej;^ 
. (commonly called banco,) the agio or rate per cent, being variable. 

1. To change Haniburg Currency into Bank Money. 

RnLE.;*<-As 100, Mrith the agip addedy is tp 100; so is the given 
sum in current money ^o the bank money required. 

Examples. 

1. Change 560 marks 8 stivers, current money»,intp bank mpncij, 
the agio being 1^ marks per cent* 

100 
18 agio. 

I lia m* banco* m.d, $U, p m.ban. 

As 118 : 100 :: 560 8 .. 475 the answer, 

2. Change 23^ marks, current money, into bank moneyKthe 
agio being 20 marks per cent. Ans. 1971mks. 10|sti. banco. 

2. To change Bank Money into Current Money. 
Rule. — As 100 marks banco is to 100 marks current, with the 
ag-Io added, so is the given Bunv'iiv WiiXV tivoiv^\\c> ti\ft currerjcj r^ 
tfuirsd. 
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HXAMPLBS. 

1. Change 475 marks banco into Aurrent monej, the agio being 
18 marks per cent. 

marks cur. 

100 

18 agio« 

m. banco, — — m. ban, m. tiL currency* 

As 100 : 116 :: 475 .. 560 6 the answer. 

2. Change 1971 marks 10§ stivers, banco; into current mpney, 
the agio being 20 per cent. -- Ans. 2366 marks current joaoney* 

3. To change Bank Money to FeierolL M<mey, 

Rule. — Divide the given sum in marks by 3, and the quotient 
will be dollars, &c. If stivers be givitn vt^ith the marks, add their 
equivalent federal value to the above quotient, and that sum will be 
the. answer required ; or, reduce the given sum to stivers and mul- 
tiply them by 2-iV— the product thence arising wiH be the answer 
in cents. 

Examples^ 

1. Change 4967 marks B stivers, bank money, into federal mosey. 

m. banco, m. Hi, 

3)4967 4967 8 
16 



1655.66§c. — — 

8 8ti.=16? ^^. 

Ans. <>1655.83Jcts. $1655.83|cts. as before. 

2. Change 12843 marks banco into federal iQoney. Ans. $4281. 

3. Change 18640 currency into bank money, and then into fede- 
ral, the agio being 25 per cent. Ans. 14912 m. b. and $4970.66|. 

4. To change Federal Money into ]^aThe Banco, fyc. 

Rule. — Multiply the given sum in cents by 3, then point off two 
figures. sit the right hand of the product, and you will have the an- 
swer in marks and decimal parts. 

Examples. 

1. Change $1655.83^ cents to 2. Change $970.66| cents to 

marks banco, &c. of Hamburg. marks banco, and then to current 

1 aIU ^l money of Hamburg,^ the agio be- 

XOOO.H^ ing 25 per cent. 

" Ans. 14912 marks banco, and 

Ana. 4967,50=4967 markt ^^^ ^^^^* «"™^* '"^^^^y- 
And 8 stivers, banco. 

*18 
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XL WITH HOLLAND. 

The denominations of money in Holland are— <^ 



8 pennings 
16 pennings 
20 stivers 
6 guilders 
2^ guilders 



make 1 groat =1 cent. 

make 1 stiver=2cts. 

make 1 guilder, or florin =40cts. 

make 1 pound Flemish =240ct8. 

makq 1 rix-dollar=:100cts. 

make 1 ducat=200cts. 



5 guilders 

To change current money into bank money, and the contrary — 
work by the rules gi?en under exchange with Hamburg. 

Examples. 

2. Change 7idl florins 8 stiTert 
11 pennings, bank money, into 



1. Change 794 guilders 15sti- 
Ters, current money, into. bank 
florins, the agio being 4f per ct. 
Ans. 761flor. 8st. llpen.+ 

g, St, pen. 



sf= 



=4 7 8 
100 

104 7 8 : 
20 

2087 
16 

13400 



current, agiaat 4f per cent. 

£. g, St. p, 

4f =4 7 8 
100 



Jlor, g» at, 

100 :: 794 15 
20 



100 



104 7 8:: 75l 8 iT 



gi 



20 



20 



20 



15695 
16 

254320 
100 



2000 
16 

32000 



2087 
16 



15228 
16 



33400 ^3659 
33400 



^i^l^' 



a-34,00)254320,00(761 

146 reip. 
20 



8138210600 
Add 294 rem. 



3a4)29-;iq<8sti.. 

248 rem. 
16 

^4)3968(llpe. 

294 rem. 



32,000)8138240,000 

16)254320pen. 
« 

2,0)1589,58ti. 
Ans. 794g. Idsti.. 



3. Change 8^ guilders 9^stiveni, current money, 'into bank, agia 
ftt 4J per cent. Ans. 788 guilders banco. 

4. Change 788 guilders, bank money, into current, the agio beings 
4^ per ceoi. Ana. 823guilder8 9} Btivers.' 
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XII. WITH ITALY, ate. 

The money of Italy is very different in value — the bankers in Oe- 
Boa keep their accounts in pezzoes, piasters or dollarsi soldi^ and 
denari. 

12 denari make 1 soldi =:5ct8. 

20 soldi make 1 pezzo=:100ct8. 

The above value is the money of exchange ; but, in general, ac- 
counts are kept in lire, soldi, and denari. The liver of G^noa w 
equal to only one-fifth of the exchange money ; and the money of 
I^eghorn is equal to one-third of the same. 

12 denari make I soldi = let. 

20 soldi make 1 lire, or liver =20ct8.. 

30 soldi make I testoon=:30ct8. 

6 testoons. m^ke 1 geroni=180cts. 

The bankers and merpltants in Venice keep their accounts in du- 
eats, sols, and deniers. 

12 deniers make 1 so]=::4cts 6} mills. 4- 
20 sols make ^1 ducat =93cts. + 

The money of Venice is of three kinds, namely : bank, banco-^ 
current, and picoli. The bank money is 20, per cent, better than 
banco-'Current, ^nd banco-curr9nt 20 per cent, better than picoli 
money. The money of exchange is only imaginary, 100 ducats of 
which Is equal to 12QduQats current— -the difference is called agiov 

1. To change Italian Money to Federal Currency. 

Rule. — Multiply the given number of coins by the corresponding 
federal value of one piece, and the product will bo the answer lA 
federal money. 

Examples. 

1. Change 589 pezzoes 17 soldi 6 denari to federal money; 

An$. $589.87}et0. 

2. Change 75 geroni 4 testoons 24 soldi to federal money. 

Ans. $136.44cts, 
8. Change 758 Venice ducats to federal money. Ans.$704.94ov 

2. To chmge Federal Currency to Italian Money, 

RvLB. — Divide the federal sum by the corresponding federal rzr- 
Ine of one of the greatest coin requiredi then divide the remainder 
(if any) by the federal value of one of the next inferior coin, and so 
OB— 4he several quotients will compose the answer required. 

Examples. 

1. Change $569.67cts. 5m. to pezzoes, soldi, &c. 

Ans. 589pez. 17soL 6 denth.. 

2. Change $136.44cts. to geroni, &xi. Xxmi^ l^^«t> ^v^'^^'^^Aa.^w 
8- CbaDge $704.94cta. to Venice duwla. Kxi^^l^ ^\«;i»^ 
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ARBITllATION OF EXCHANGES. 

This Rule is used by merchants to determine which is the besi 
way of remitting^ money from one country to another. 

Rule. 

The operation is performed by conjoined proportion, or by the- 
Single Rule of Three Direct. 

Examples* 
1. Suppose a merchant in Richmond has $3530 at Amsterdam> 
which he can have remitted by way of Lisbon at 840 rees per 
dollar; thence to Richmond at $1.30cts. per milree. Or by way of 
Nantz at 5{ livers per dollar; thence to Richmond at (l^Octs. per 
crown of 6 livers. It is required to arbitrate these exchanges, that 
is, to choose the most advantageous route. 

$1.00 at Amsterdam=640 rees at Lisbon. 
1000 rees at Lisbon =1.30cts. in Richmond. 

$3530 in Amsterdam. 
$3530x$L30cts.X840rees=3854760. Q0,^3^^y^^,^^ 

1000x1.00 = 1000,00 

by the way of Lisbon. 

Again — $1 at Amsterdam =5^^ livers at Nantz. 

6 livers at Nantz=110cts at Richmond. 
' $3530 in Amsterdam. 

$»30xU0cts,x^ ^^3^ J, jj^^,^ 

6x1 =6 ^ 

$3854.76cts.-$3494.70=s$366.<)6cts. in favor of remitting by the 
way of Lisbon. 

Performed by the Single Rule of Three. 
'1st. As $1 : 840 rees :; $3530 .. 2965200 rees. 
2d. As 1000 rees : $1.30cts. ;: 2965200 rees .. $3854.76ct8. Am. 
as before, by the way of Lisbon. 

Again— As $1 : 5.41iv. :: $3530 .. 1906201iv. 
2d. As Sliv. : $L10 :: 190620 .. $3494.70cts. Ans. as before by 
the wayi of Nantz. 

The first method is preferable on account of its brevity. 

2. A merchant in London has 500 piasters in Leghorn, for which 

he can draw directly at 52d. sterling per piaster; but choosing to 

try a circular route, he sent them to Venice, at 95 piasters for 100 

ducats banco ; thence to Oadiz, at 350 maravidies per ducat banco ; 

thence to Lisbon, at 630 rees per piaster of 272 maravidies ; thenea 

to Amsterdam, at 48d. Flemish for 400 rees ; thenc« to Paris, at 

54d. Flemish per crown ; thence, to London, at 30d. sterling pier 

crown* What is the arbitrated Jprice between London aod Leg- 

Iioro, per piaster, and what is gaioed of lost by ibis oircular remit-. 

iiAocfi "^i^Aovt^'^oning expensea ^ 
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95 piasters c=100 ducats banco.^ 

1 ducat banco =:35Q maravidies^ 
272 maravidies c=630 rees at Lisbon. 
400 rees at Lisbon = 48 pence Flemish. 
54d. Flemish = 1 crown at Paris. 
1 crown at Paris sss 30d. sterling 

500 piasters 
500 X 30 X 48 xe30 x 350x 100 =» 15876000000 



^0=lt810 4i+^ 



000 



95x400x272x95 = 558144 

As 500pia. : jllSiS 10s. 4id. :: Ipia. .. 56|d.4- arbitrated price. Ana.. 
The amount received by tbe cii:culax route 118£ 10s. 44d.+ 
600 piasters at 52d. each =s 108 6 8 

The merchant gained 10 3 8^ Ana. 

3. Amsterdam changes with London at 34s. 3d. Flem. per pound 
sterling, and with Lisbon lit 52d. Flemish for 400 rees; how then 
ought the esccbange to go between London and Lisbon ? i 

Ans. 75|d.+per milree*. 

4. A merchant in Richmond has 225^ sterling in London, which, 
he can draw for at 54d. sterling per dollar ; but choosing to try a 
circular route, he orders it to be sent to Dublin, at lOOi^ sterling 
for 109i^ Irish ; thenc6 to Hamburgh at 12^ marks banco, for 1£ 
Irish ; thence to Amsterdam, at 33 florins for 40 marks banco ; thence 
to Copenhagen, at 5 rials for 2 rix dollars of Denmark ; ihence to 
Bremen, at 3 marks for I rix dollar of Denmark ; thence to Russia, ^ 
at 5 marks for two rubles ; thence to Bordeaux, at 5 francs per ru- 
ble ; thence to Cadi^ at 18 rials of plate for 10 francs ; thence to Lis- 
boii, at 1250 rials of plate, for 100 milrees ; thence to Leghorn, at 
750 soldi for 88 milrees ; thence to Smyrpa, at 2 soldi per piaster ; : 
thence to Jamaica, at 24d. Jamaica cuvency, for 1 piaster ; and 
thence to Richmond in Virginia, at 80d. Jamaica currency, for $1 
United States currency. What did he gain or lose by the above - 
«ir<^uitous remittance ? Ana. The merchant gained $117.42cts.-K 

lOOig sterling z=100£ Irish. 

1£ Irish ^ 3= 12J marks at Hamburg. 

40 marks in Hamburg = 33 florins at Amsterdam. 
5 florins at, Amsterdam = 2 rix dollars of Den. 
1 rix dollar of Denmark= 3 marks in Bremen. 
5 marks in Bremen = 2 rubles in Russia. 
1 ruble in Russia = 5 francs in Bordeaux. 

10 francs in Bordeaux = 18 rials of plate in Cadis. 
1250 rials of plate in Cadiz =100 milrees in Lisbon. 
88 m. r. in Lisbon =750 soldi in Leghorn. 

,4 2 soldi in Leghorn = 1 piaster vw§\k>jtw'^* 

1 piaster ID SmymB, = ^ \u 1m«\^v:.«i. 
BO pence ia Jam^ca == l^ *\u 'B.\c\v»Si^>^ "^^ 
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INVOLUTION, 

OB THE RAISING OP POWERS. 

A Power is the product arising from multiplying any given num-» 
ber into itself contmually, a certain number of times : Thus — 

2=the root, or first power of 2. 
2x2=4, the second power, or square of 2. 
2x2x'2=8, the third power, or cube of 2. 
2x2x2x23:16, the 4th power, or biquadrate of 2. 

The number denoting the power is called the index or the exponent 
of that power. If two or more powers are multiplied together, their 
product is that power whose index is equal to the sum of the expo- 
nents of the factors: thus — 16 is the fourth power or biquadrate of 
2, and 16 X 16=256, the 8tk power of 2, or square biquadrate, &c. 



A TABLE OP THE FIRST NINE POWERS. 
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fixAMPLEfl. 

1. V^hat is the ^ power, or square, of 36> Akis. 1296. 

52. What is th« dd power, or cube, of 4.39 ? Ails. 84.604519» 

3. What is th6 4th power, or biquadrate, of 96 ? Ans. 84934656. 
4^ What is the 5th power, or sursolid, of .029 ? 

Ans. .000000020511149. 
6. What is the 6th power, or square cube of 5.03? 

Aas. 16196.005304479728. 
6. What is the 7th power, olr second sursolid, of .029 i 

Ans. 000000000017249876309. 
V^ What is the 8th power, or square biquadrate, of 9.6 ? 

Ans. 72138957.89838336. 



EVOLUTION, 

OR THE EXTRACTION OP ROOTS. 

The r66t of any number or power being multiplied into itself a 
(Certain number of times, will produce that power : thus— 2 is th^ 
square root of 4, because 2x2=4 ; 3 is the cube root of 27, be-, 
cause 3x3x3=^27 ; and 4 is the biquadrate root of 256, becauMi 
4x4x4x4=256. 



OF THE SQUARE ROOT. 

l^he extraction of the Square Root is the finding of such a Aum-^ 
ber, as being multiplied into itself, will produce the given number. 

RlTLlfi. 

1. Distinguish the ^ven number into periods of ti/o figures each) 
beginning at the unit s place or decimal point, and when the deci^ 
mal does not consist of an even numbef of places, annex t cipher 
to it, and equal to the periods of the whole numbers and decimal* 
respectively will be the places of each in the root. 

2. Place the greatest square number contained in the first or left 
hand period under it, and set the root thereof on the right hand of 
the given number, like a quotient in division. 

3. Subtract the said square number from the period above it, and 
to the temainder annex the next period in the given number to form 
a resolvend or dividual. 

4. Place the double of the root, already found, on the left hand 
of the reBolvend, for a divisor. 

5. Seek how oflen the said diviiot is contained in the resolvend, 
(oihitting the unit's figure,) and set the result in the root^ and oa 
the right hand of the divisor. 

6. Multiply the divisor with the figure atme^fc^Xa V\.Vi ^^ N»aN. 
£gjare in the rootj aqd finhtrarx the ptodxx^X feom xJfikfe tfe»^^^^» 
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7. Annex the third period in the given number to the lemaindef 
for a new resolv^nd. 

6. Double all the figures in the root, now found, for a new divisor, 
and set it on the left h^nd of the new resolvend ; then find the next 
figure of the root, as before directed, and continue the operation in 
the same manner till you have brought down all the periods in the 
given number. 

Note. — The operation may be continued to any degree of exact- 
ness by annexing pairs of ciphers to the remainder.— See the 4tk 
example, and examine it attentively. 

Proof. 
Square the root and add the remainder (if any) to the prodh^t ; 
the result will be equal to the given number, if the operation is right. 

EXA]|(PI.ES. 

1. What is the square root of 4. What i^ the square root of 
1296? Ans. 36. 2.2710957? 



1296(36=the root. 
9 



2.27169570(1.607015 Ant.. 
1 



66)396 =z resolvend. 
396 



S. What is the square root of 

133225(365 Answer. 
9 



25)127 
125 



300)210 
000 



3007)21095 
21049 



66)432=:resolvendv 
396 



^140)4670 
0000 



725)3625=new resolvend. 
3625 



301401)4670,00 
3014 01 



'• . . • 



8. What is the square root of 
5499025(2345 Answer 



43) 149= 1st resolvend. 
129 



464)2090=2d resolvend. 



46e5)2a425=3d resolvend^ 
23425 



• '• • .V 



8014025)16559900 
15070125 

1489775 remaiadef> 

1.507015 
1.507 015 

*^7§35075 
1507015 ' 

10549105 
7535075 
1507015 

2.271094210225sprodiio<. 
\4^TT5^ tem. 



^ What i» llhe square root of 80138.69()0a5 ? Atfii. 173.605. 

"B. What if the square root of 1444 ? Ans* ,38. 

r. What is the square root of 219961 ? Ans. 469. 

8. What is the squafe root of 151834.9166 ? Ans. 389.66. 

9. What is the square root of 10 ? Ans. 3.1622774*^ 
10. What is the square root of .0003272481 1 Ans. .01809^ 

N. B.^^In the 4th exaiAple the Yiumber of deoifnal plades is odd» 
xrherefoire I annex one cipher on the right hand to make it even ; 
then I put a dot over the whole number 2, it being ihe unit's place ; 
next over 7, 0, 5, and 0. r Whep decimals are given, the periods 
inust be pointed off both ways from the unit's place or decimal point. 



Ot" THE SQUARE ROOT OF VULGAR FPAOTIONS. 

1. Reduce the giv^ fraction to its lowest terms. 

"S. Extract the jsquare ro9t of the humefatorfor a ite^ ntmeraloh 

'3. Extract the square root of the denomiAatot for a new denominator 

EXAH*PL£S. 

1. What is the square root of j\ ? 

2. What is the square root off}? 
' 3. What is the square root of ff ? 

4< What idfthe square roojt of |4 ^ 

5. What is the square root of | J ? 

» 6. What i» the square root of ||}| ? 

7. What is the square root of f j|f ? ,.',<. 

8. What is the square root of f Jjf ? Ana. |^ 




OF SURDS. 

When the given fraction is a surd, that is, such a number wkose 
^liquare root cannot be exactly found. 

R0l«S. 
Reduce it to a decimal, and extract the square root thereof. 

Examples. - • - • i^ •.. •-> \: 

1. What is the square root of ^ ? Ans. .707+. 

8. What is the square root of i ? Aw. .5773+. . 

3. What is the square root of $ ? An^.,.666+. 

4. What is the sqtfare root of f ? Ans. .9258+. ' 



■ ' OP MIXED NUIIBERS. 

RULB. . r 

1. jkedncethe fractionld part ofthemixtiu^mV^^ V^ Vu&V^^^ix 
^ leims» and tkeA reduce th^ mixed xmm\lei to ^u m^T^^^^i $ti^>i2i»i^> 
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Examples. 

1. Change $61 federal money to Martinico cur. Atis. ^^ 3s. 3dU 
% Change $964 federal money to. Tobago cur. Ans. 379^ 13a. * 

3. Change $197.50cts. to pounds, shillings, &c. Ans. 61 i> 9s. 4^d. 

4. Change$251.75c. to pounds, shillings, &c. Ans. 103^ 16s. ll|d« 

8. T(9 change livex$to dollars of 8^ livers ea^h. 

RtTLE. — Multiply the livers by 4, and divide the product by 33 ; 
or, divide the given number of livers by 8J, decimally, and the quo- 
tient by either operation will be dollars. 

Examples. 

1. Change 10692 livers to Spanish dollars. Ans. $1296:. 

2. Change 15477 livers to Spanish dollars. Ans* $1876. 

3. Change 3762 livers to Spanish dollars. " Ans. $456. 
4« Change 6253 livers lOisols to Spanish dollars. Ans* $758.. 



X. WITH HAMBURG. 

The denominations of mp»ey in Hamburg are-r 

12 deniers • make' 1 stiver =:2-iV cents. 

10 stivers make .1 mark=33^ cents. 

3 marks make 1 rix-dollarsslOO cents. 

4 marks make 1 silver duca toon =133J^c^nt8,.. 
7^ marks make, 1, pound Flemish=250 cents. 

Also, 12" pence Flem. make 1 shilling Flemish =12JceiU«. 

,20 shillings make 1 pound Flemish. 

Note. — ^The current money of Hamburg is inferior to bank moiiej^ 
. (commonly called banco,) the agio or rate per cent, being variable. 

1. To change Hamburg Currency into Bank Money. 

RuLE.;*^As 190, virith the agio added, is tp 100; so is the giveD 
sum in current money to the bank money required. 

Examples. . 

1, Change 560 marks 8 stivers, current money^intp bank money, 
the agio being 1^ marks per cenu 

100 
18 agio. 

■ ■ ■ m. banco, m> d, sii, # in. ban. 

As 118 : 100 :: 560 8 .. 475 the answcr> 

2. Change 23p6 marks, current money, into bank money^the 
agio being 20 marks per cent. Ans. 1971mks. lOfsti. bazico. 

2. To change Bank Money into Current Money* 

Rule. — As 100 marks banco is to 100 marks current, with the 
^A> added, so is th^ given Buirv m bvL\>jL moix^'j^lo the currency r^ 
quired. 



3. An acre of land contains 160 square perches; therefore please 
to tell me how many perches iU length Will iiiuke'ohe side of a 
square acre? Ans. 12.649 perches. + 

Problems. 
When any number of men are to be placed in rank and file, so 
that the number in rank may be 2, 3, 4, or 5 times^ &c. more than 
in the file. ..^^ 

' ' Rule. 

Divide the given number of men by the proportion between the 
ra^k a«4 file, a^ the square root of the quDtmili will be ttfe num- 
ber in file ; tjieil multiply the number in file ^y the same propor- 
tion, and the product will be the number to" be placed in the rank. 

-* Examples. 

1. lj$i 10952 men be formed in such a mann^ that the number 

in rank may be double the file. Ans. 74 in file and 148 in rank. 

> ' 2. Let 6192 inen be place4,in,suph a mai^ner that the number in 

rank m,ay be 8 tinies the file. ' J^ns, 32 in file and 256 in latik. 

Problem 4. 

The diameter of one circle being giveii, to - find the diameter of 
another, which shall be 2, 3, or 4 times/ &&. greater or less than the 
given one. •' 

■Rule. •- ' 

1. Square the diameter of the given circle, aud if the required one 
be greater^ multiply the said square by the given proportion; then 
extract the square root of the product, and that will be the diameter 
of the' required circlfe. 

12.' If the reqair^ dli;)sle be less than the given one> divide the 
said square by the giveti proportion, and the square root of the qup* 
tient will be^ the diameter of the required circle* 

• ' ■ • ' ' Examples. . -■, 

1. If the diameter of 'a given oircle be 4^ inches, what is the di- 
ameter of another one 3 time £^ as l^rge? Ans. 6.928-|- inches. 

2. If the diameter of a given circle be ^, wiat i^ theidi^qaeter of 
another 4 tim^s less than the given one ? ^ Ans. 10.^ 

Prob.lem 5. i . ,; 

The area of a circle being, given to find the diaflaft^fr. , 

Rule, ^ ^ 
Divide the area of the given circle by .7854, and the square jrpot 
of die quotient will be the di^ieter required. 

Note. — .7854 is the area of a circle whose diatheter is unity^/ or 1* 

Examples. ' 
1. A horse in the midst of a meadow suppose. 
Made fast to a stake by a iine from Vns Tic>^^\ , 
How long must' Ms line be, that, fee^m^ ^toxmAv 
Permits bim to graze just au act^ o£ po\«A\ 
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e ue« of an acre. 
30i 



4600 
4Q 

I ■ . ..IJIL 



4840:7=squar9 yards ia 1 acre. 
9feet=l square yard%. 



.7B54)43560.0000(9(MB^.18fi.=the square of the diameteiof 

38^ remaiAder. 

V55462.I8=:235.5ft.+=tIie diameter oC an acre, and 117.75ft. ts 
the half diameter ; tbe^fore, the true length) of the line required is. 
117 feet 9 inches. 

2, The superficial content of a circular deer park is 49 acres 14 
perches^ the diameter of which, is required. Aqs. 100 perches. 
C 

NoTS l.««c-In any right-angled tria^glOf as A B Cin 

the margin, the square of the side A €» opposite tbo 

^ right angle at B, is equal to ti^e sum of the sqaafet 

^ * of the other two sides, A B and B C, which 

^^ix contain die right angle at B ; consequent-. 

^^fy ^y> ^^^ difference between the square 

of A C and the square of either of the 

^ other sides will be the square of 

vtjie remaining side. Hence the 

, 6th, 7th, & 8th problems. 

. -,. ^ :::s Note ».— The side A C 

A The base =s60. B is called the hypothenuse;^ 

A B the base, and B C the perpendioajar. 

Problem 6. 
Qciyen tbe-1base and perpendicular, to find the hypotbesuse. 

Rule. 
Ettraot the sqaare.root of tlie surti of the squares of the base and 
perpendicular,and that will be the length of the hypothenuse required^ 

An E^Alltt>LE^ 

When the base A B is 60 and the perpendicular BC 45i eqindf 
p^rto, what is the length, of the hypothenuse AC? 

60x60=3600 
45X45???9|Q25 
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Problsm 7. 
OirejQl the bftse and bypodtoniise, tofindUie perpendkular. 

• Bjcle. 
Extract the square root of the difference of the squares of the 
base and hypothenuse, and that will b^ the height of the perpendi- 
cular required, -^f . 

An Example. 

When the base A B is 60, and tlu3 hypothenuse A b 75 equal 
parts, what is th^ height of the perpendicular B C ? 

75x75=6625 
60x60=3600. . 
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y 2025=45. Ans. 

Problsm 8* 

CUsren the hypothenuse and perpendicular, to find the base.. 

Ektraet the square root of the difference of the squares of the 
hypothenuse Rftd' perpeaditsvlar, and that will be the length of the 
base required-. 
' An Example. 

Wheo the hypeth^usd A G is 75, and the per^ddicular^B C 
45' idqual pavtS) what is the length of the base ABh 

75x75=5625 
45x45=2025 



V3600=60 Ansv 

. /«; ! Problem 9,. -; 

d^T^n the height of the roof and' the width of the house, to find 
the length 0f the raf)ier. 

Extract the square root of the Sivotk of the squatefr of the height of 
the roof and half the widths of thohouse^ and that will be the 
length oftheraitfer. 

An E:|amplx. 
Admit a house to be 32 feet wide, and' the height of the roof 12: 
feet^ what is the length of the raflers F 
1 16x16=256 

12xl2=WI 

V400=20ft. Ant. 

Problem 10.. 

Oiveii the length of a rafter and the width q( \3Bk<^ \Lt^>M»^'^^ 
thye height of the roof or Jelfgth of the king i^oaX« 
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Subtract the squa!!^ of hAlf the width 0f the house fifom the equaie 
of the rafter; then extract the 8q«0|'e root of the remainder, and 
ti^at will be the height oi the roof. 

■ Am Exakple.*- 

If a house be 24 feet wide, and the rafters 18 feet long, what is. 
the height of ^e roof ? 

l8 X 18 =324 the square of the rafter. 
1%X 12=144 the square of half the width, 

» 4 

V 180= 13ft. 4 tenths. Aris-. 

Practical QihbstWons. 

1. How many superficial feet are contained on a floor that is 7& 
feet square? ^' Anis. -5625. 

2. What is the difierence between 9 feet square and 9 square 
feet ? . '.. . • : Ans. .72 square feet.. 

% Apertain square pavement contain^: 197136 squtare stonea^ all 
of the same si^e ; how many are contained in one of itd sides } 

Ans. 444* 
4.* Being about to plant out d5S92 treen, equally distant firosi eaek 
other, in rows ; the length of thd^ grove is to be 3 Ji^s the breadth ; 
how many trees must there be in< each row ? ; 

Ans. 42 in the short fows,: and 126 in the long ones.. 

5. A ladder 40 f^et long will exactly reach from the top of a foit 
to the opposite side of a .ditph th^t is 24 feet wide ; what is the 
height of tiie wall ? » < Ans. 32 feet. 

6. The wall of a town that is ^18 feet high, is surrounded by a 
moat 20 yards wide ; required the length pf a tadder: that will reach 
from the outside of the moat to the top of the wall? An8^62.l^+ 

7. Suppose a ladder 60 feet Ipng^be so planted as to reach a 
window 37 feet frpm. the grovnd on one side of^a street, abd wiAiOUt 
moving it at the foot, willreaeh another windo]k9ij23 feet high <m the 
other side ; please to tell me the breadth of the street ? 

Ans. 102.649 feet.+ 

8. if a field be 800 yarda A^ng, and 600 yards wide, what ii die 
distance between two opposite comers ? Anis. lOOO yarfla- 

9. There is a square field containing 10 acres ; what is the dis- 
tance from the centre to each corner? - - r , . Ans. 28.28 rods +. 

to. The height of a tree growing, in the centre of a circular 
island (44 feet in diameter) is 75:-feeV\and a Ime stretched from the 
top of it, over to the hither edge of the water is 256 feet long ; 
what is the breadth of the atteaoiy^upposiog the land to be level oiir 
Hoh Hi^ of thie water i! , Ana^ 22^7^97 b^^^ 



\\ 



. t- 



' STUIXXIf T V 0VX»B. SSft 

II ^ A cafltle wall there wb8» wbose top* was found 
To be one hundred feet above the ground ; 

l:^ Against the wall a ladder stood upright, 
Of the same length the castle was in height. 

. f A waggish youth the ladder^s foot did slide 
Ei^acUy ten feet froiti the lower side ; - 
Now li would knoilr how far, the top did faU» 
By pulling out the ladder from the wall I Aoui. 6in.+ 

12. As I was walking out one day, 

Which happened oil the first of May^ 
As luck would have it^ I did spy * 

A may-pole raised lip dtl high, 
The which at first me much surpris'd^ 
Not being before hand advertised } 

Of such a strange uncommon sight ; ' ' 

I said I would not stir that night, 
Norte^t content, until Fd found 
It's height exact ftom off tHe ground. ' ' 
But whien these words I just juid 8poke» 
^ A blast of wind th^ may-pole broke» 

Whose broken piece I fouad to be ^ 

Exact in length, yvds sixty-three, 

Which by its fall broke up a hole, 

Twice fifteen yar^s from dff the pblej 

But this being all that I could do, ' 

The may-pole now being broke in two 

Unequal parts, to aid afiiend^ 

Te youths, pray then an answer send. 

Ans. ld8.3985yds.«JI8y<fe: Ift. ain.+.3IR 
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OF THE "CUBE ROOT. 

The cube of any number id the product arising from that Bumber 
being multiplied into itself three time& 

The extraction of Cube Root is the finding of a number which 
being multiplied into itself three times will'produce the givennumber. 

Rule* 

I. I]fistinguish the given Qumber into periods of three figures each, 
beginning at the unit's place or dechp^l point, am) when the deci- 
mal does not consist of a complete period, or periods, annex a ci- 
pher or ciphers to make it so ; and the fegures in the'root will be as 
many:a8»the pieriods of the girea cube, in whole numbers and deci-> 
rnals' reepectively. 

% Fihdthe greatest root contained in theieft hAXk^\iisr«Av'^3^^ 
plabt itoQ tbJe I3ght handof theg\teiLUSU0ft\>^t,1i)EAU««^^ 
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from the said period, and to theTemainder annex the next period 
for a resohend. 

3. Take the triple square of the ascertained rodti for a' defective 
divisor. 

4. Try how oAen the said defective divitior is contained in there- 
solvend (omitting the two right hand figuTe8)«*-pIace the result of 
this trial in the root, and its square on the right hand of the said de« 
fective divitor, supplying the place of tens with a cipher, if the 
square he less than ten. • • ■ . ^ ■ i 

' 5. Complete the divisor by adding theri^ta the produ^it of the last 
figure in the root, multiplied by the^rest and by 30.. 

6. Multiply, subtract, and bring down the next period jfor a new 
resolvend. . : .. 

7. Find a new defective divisor^ by: adding the last complete di- 
visor, the number which completed it, apd twfee -the square of the 
last figure in the root, together. ', ! i 

8. Complete the new 3efeptiv0 divisor as beforehand proceed on 
as above directed, tillall^he periods ajre used, r ; 

Note.— The operation may be continued to any degree of ex- 
actness by annexing triplets of ciphers to the lastren)ainder,andso on. 

Proof. 

Cube the whole root, that is, multiply it into itself three times, and 
add the last remainder (if any) to the last pix)duct, and the total sum 
will be equal to the given; number, if the work is right.. 

Examples^. 

1. What is the cube toot of 240061.988375 ? 
108O4 . . . . 

36Q 240061.988376(62.16 = cube 

216 root required. 



Complete divisor=11164 



1163201 
62x1x30=1 1860 



, ^ '' 24061=the 1st resolvend. 

^ — — — ^ 22328. • 



1733988=zthe 2d resolvend. 



Complete divisor == 1 185061 1 155061 

Twice the square of 1= 2 



578927375==:3d resolvend. 



115692326^ 578927375 ^ 

621x5x30== 93150 ^ ^^^^^^^ 



-i^ 
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Complejl^e divis<^c=11578547& i. 

1st I pot a point over the unit^s^ figure 1, and then proceedboth; 
ways to distinguish the given number into periods of three figures^ 
each, accoTd'mg'to thie rulei 2d. Tbepeatest toot eontaineditt the 



given number, and the cube of 6 is 216, which I subtract from tho^ 
said period, and the remainder is 24, tp which I annei^ the second 
period O&l to form a resolvend. 3d. The triple square of 6ssl08, 
which I set on the left hand of the ffiven number for the defectiTe 
divisor. 4th. I try how often the defective divisor 108 is contained 
in the resolvend 24061 (omitting the two right hand figures 61) and 
the result is 2, which I place after 6 in the root, and the squfire of 
2=s4, which is less than 10, therefore I supply the place of tens with 
E cipher thus, 04» and set it. cm the right hand of the defective divir 
8or 108, and the result is 10804. 5th* Now 2 is the last figure in 
the root, therefore 2x6x30=360, whicbl add to 10304, and th^ 
sum is 111642=the complete divisor. 6th. I multiply the complete 
divisor by 2 and subtract the product from the resolvend 24061, and 
the remainder is 1733, to which I annex the next period 968, for a 
new resolvend. 7th. Twice the square of 2 (the last figure in the 
root a^ yet)^=r8, which I set under the last complete divisor, and say 
8+11164+360=11532 the second defective divisor, with which I 
proceed as before, and so on till the woKk is finished*. 

2. What is the cube root ot 220698)0125 ? Ans. 2805. 

3. What is the cube root of 673373097125 ? Ans. 8765, 

4. What is the cube root of 262144 ? Ans. 64. 

5. What is the cube root of 34965783 ? Ans. 327. 

6. What is the cube root of 263336125 ? Ans. 645. 

7. What is the cube root of 84.604519 ? Ans. 4.39^ 

8. What is the cube'root of 138.168413 ? Ans. 5.17^ 

9. What is the cube root of 5232228.323420l25 ? Ans. 173.605. 
10. What is the cube root of .0019Q6624 ? Ans. .124* 



. OF THE CUBE ROOT OF VULGAR FRACTIONS. 

Rtri.E. 

1. Reduce the given fraction to its lowest terms (if necessary) then 
extract the oube root of the nuHoterator for a new iiumerator, and of 
the denominator for a new denominator. 

2. If the given fi'action he a surd, then reduce it to itsequivakjtfk 
4eciQial value, and extract the cube root thereof.^ 

EXAMPLI^S. I 

1. What is the ciibe root of f J ? Ans. 2* , 

2. What is the cube root of J Jf? Ans. f. 

3. What is the cube root of j^U? Ans. |^ 

4. What is the cube root of VVVt ^ ' Ans, 4. 

5. What is the oube root of | J^f ? Ans. ^. 

6. What is the cube root of |^}f ?' Ans. fv 

OF SURDS, 

7. What is the Qube rootof ^} hxA^ n^^-V 
.a. TT/i^ is the cube root of ^ i kxi^. .'^^^^•V 
9. What is the cub^ roojt of i> i Kxim. H??^^^ 
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7. Annex the third period in the given number to the remaindef 
for a new resolvdnd. 

8. Double all the figures in the root, now found, for a new divisor, 
and set it on the left h^nd of the new resolvend ; then find the next 
figure of the root, as before directed, and continue the operation in 
the same manner till you have brought down all the periods in the 
given number. 

Note. — The operation may be continued to any degree of exact- 
ness by annexing pairs of ciphers to the remainder.— See the 4tli 
example, and examine it attentively. 

Proof. 
Square the root and add the remainder (if any) to the prodtiet ; 
the result will be equal to the given number, if the operation is right. 

EXA])|PL£S. 

1. What is the square root of 4. What i^ the square root of 
1296? Ans. 36. 2.2710957? 



1296(36=sthe root. 
9 



2.27109576(1.507015 Ant., 
1 



..u. 



^6)396 =sre9olvend< 
396 



25)127 
125 



\', • 



S. What is the square root of 

133225(365 Answer. 
9 



300)210 
000 

3007)21095 
21049 



66)432=:resolvend^ 
396 



30140)4670 
0000 



725)3625=new resolvent. 
3625 



301401)4670,00 
3014 01 



'■ . . . 



8. What is the square root of 

5499025(2345 Answe^ 
4 

43) 149 = 1st resolvend. 
.129 



464)2090=2d resolvend. 



4665)23425s=3d resolvenik 
23425 



« • >• 



8014025)16559900 
15070125 

1489775 remainder^ 

1.507015 
1.507 015 

'^7§35075 
1507015 ' 
10549105 
7535075 
1507015 

2.271094210225sprodiioc. 
i48OT75= :rem. 



^, What i» 4ihe sqnare root of 80188.6e«R5 ? Abis. 1^3.606. 

'0. What ia the square root of 1444 ? Ana; ,98. 

r. What is the square root of 219961 ? Ans. 469. 

6. What is the square root of 161834.9166 ? Ans. 389.66. 

9. What is the square root of 10 ? Ans. 3.1622774'. 

10. What is the square root of .0003272481 ? Ans. .01809w 

N. B.— ^In the 4th exaitiple the Yiumber of deciinal places is odd» 
wherefore 1 annex one oipheir on the right hand to make it even ; 
then I put a dot over the whole number 2, it being the unit's place ; 
tiext over 7, 0, 5» and 0. : Whep decimals are given, the periods 
fnust be pointed off both ways from the unit's place or decimal point. 



a^ THE SQtjARE ROOT OF VULGAR FRACTIONS. 

1. Redube the given fraWion to its lowest terms. 

"S. Extract the square ro^t of the humefatorfor a neW ntimeratoh 

'8. Extract the square root of the denominator for a new denominaton 

ExAM"PLBf8. 

1. What is the square root of y\ ? 

2. What is the square root of f| ? 
' 3. What is the squard rootpf ff ? 

4, What i^the square rooit of |f ? 

5. What is the square root of jj ? 
» 6. What m the square root of m| ? 

7. What b the square root of f Jjf ? . , 

8. What is the square root of } JJ| ? 




OF SURDS. 

When the given fraction is a surd, that is, such a number whose 
Square root cannot be exactly foui^d. 

Rui.«. 
Reduce it to a decimal, and extract the square root thereof. 

Examples. ' ' » " • ••> ^•' 

1. What is the square root of J ? Ans. .707+. 

2. What is the square root of J ? Aps. .6773+. . 

3. What is the square root of J ? An^.. -666+. 

4. What is the square root of f ? Ans. .9256+. 



•r 



OP MIXED NUMBERS. 

RULB. 



i. ftedttoethe fractional part pfthemixtii^mll;^^ V^ vui^ \x^^«ix 
Eina^~ aad tineH reduce the mixed numtiex 1q «ji Sm^t^^d^ !6i^«s.>^^> 



lenna^ 

19 
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£ZA.KP£B8. 

L. A stone of acabicalfbrm contains 474553 solid inchest "vAlU 
is the superficial content of one of its sides ? Ans. 6064 inches* 

5k. If a stone of a cubical form contaiti 2 1052 solid feet, what is the 
■aperficial .coliteiit of ote of its sid^s ? Ans. 784 fe^; 



OP THE BliitJADil ATE ROOT. 

A biquadrate is the product or power arising from the inVolutioii 
of any number into itself four tiTiies. 

The extraction of the biquadrate foot is the finding of a number 
which being involved into itself font times, ^ill produce the givett 
number. 

* Rule* 

Extract the square root of the given numbef, then extract the 
square root of that square root, and it will be the biquadrate rdoi 
xequired. 

EXAUPLES. 

1. What is the biquadrate root of 5308416? 

5368416(2304=the first 2304(48=:the biquadrate 

4 square root. 16 rpotrequiredv 

43)1^ 68)704 ' 

t'W 704 

4604)18416 
18416 
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2. Required the biquadrate root of 48382841521. Ahs. 4e»: 

8. Required the biquadrate root of 72 l36957.89838336.An8. 92.16. 
4. Required th»j biquadrate' root of 99884(»98^ 0^7350800625. 

Ans. 173.605. 



OP THE SURSOLID ROOT. 

Any number being involved into itself five times produces a sur* 

solid. 

The extraction of the sursoHd root is the findftig of a ntiinb€Jr,w8i€fh 
being involved intb itself 5 times, will produce the ^ven number. 

RVLE. 

1^ Point oflf the given qumber jitito periods of five figures enth., 
% Find the greatest root contaiired in the left hand period, by tri- 
^i, or in the table of powers, an3 subtract its fifth power therefiom. 
8. To the rem^kderannex'Ui^ first; figui^itt tihfimex^^ 

^dividend* "'■' ■ - 



3. An acre of land -contains 160 square perches; therefore please 
to tell me how many perched iti length Will niakeotie side of a 
square acre? Ans. 12.649 perches. + 

Problems. 
When any number of men are to be placed in rank and file, so 
that the number in rank may be 2, 3, 4, or 5 times^ &c. more than 
in the file. !> 

' " ' Rule. 

Divide the given number of men by the proportion between the 
ra^k and file,,a^ the square root of thequDtiieDli will be ttfe num- 
ber in file; tjieil multiply the number in file4>y the same propor- 
tion, and the product will be the number to" be placed in the rank. 

•• Examples. 

1. Ij^t 10952 men be formed in such a manner that the number 
in rank may be double the file. Ans. 74 in file and 148 in rank. 
} '2. Let 6192 men be place4 i^^supji a maoner that the number in 
ra])|c m,4y,l)f 3 tinles the file. . A^s. 32 in file and 256 in rank* 

Problem 4. 

The diameter of one circle being giveii, to • find the diameter of 
another, which shall be 2, 3, or 4 times,- &c. greater or less than the 
given one. ' 

•Rule. •' ' . 

Ir Square the diameter of the given circle, and if the required one 
be greater^ ittuhiply the said square by the given proportion ; thea 
extract the square root of the product, and that will be the diameter 
of the^ required circlfe. 

IS.' If the reqcjtirefd ditcle be less than the given one> divide tliie 
said square hf the givett proportion, and the square root of the quq* 
tient will bei the diameter of the required circle* 
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XAMPLES. 



1. If the diameter ofk given circle be 4 inches, what is the dl* 
ameter of another one 3 iirm& as l^rgei ? Ans. 6.928-f- inches. 

2. If the diameter of a giyen circle be^, what i^ theidi^qaeter of 
another 4 tim^s less than the given one ? Ans. 10.^ 

The area of a circle being. ^iven to find the diaflaf t^. 

Rule, . * 

Divide the area of the^iven circle by .7854, and the square ,rpot 
of die quotient will be the diameter r^qiiirerf. 

Note. — .7854 is the area of a circle whose diaineter is unity^,' or 1.. 

Examples. 
1. A horse in the midst of a meadow suppose. 
Made fast to a stake by a line from Vi\b Tic>^^\ , 
How long must^ttils line be, tiiat, feetoi^ ^xoxwA-v 
Permits bim to graze just an act^ o£ gto\«A\ 



flcroftM* 

4)l60:;=the area of an acre. 

4800 
40 



imt 



4840:7=squar9 yards is 1 acre. 
9feet=l square yard% 



.7B54)43560.0000(5546^.18fi.s=the square of the diameterof 

3^28 remaiAder. 

V55462. 18=235.5 ft.+=>tlie diameter oCan acre, and 117.75ft.c 
the half diameter ; therefore, the true length) of the line required ia 
117 feet 9 inches. 

2. The superficial content of a circular deer park is 49 acres 14 
perches^ the diameter of which, is required. Ans. 100 perches. 
C 

NoTS l.««c-In any right-angled tria^glOf as A B C in 

the margin, the square of the side A C, opposite tbo 

^ right angle at B, is equal to ti\e sum of the aquares 

® ' of the other two sides, A B and B C, which 

3^ contain die right angle at B; consequent-. 

^ ^^fy ^y» ^® difference between the square 

'^ of A G and the square of either of the 

^ other sides will be the square of 

tiud remaining side. Hence the 

, 6th, 7th, & 8th problems* 

V Note % — The side A C 

A The base =:60. B is called the hypothenuse;^ 

A B the base, and B C the perpendioajar. 

Problem 6. 
Qciyen th^base and perpendicular, to find the hypotbenuse. 

Rule. 
Ettract the sqoareroot of tlie surii of the squares of the base and 
perpendicular,and that will be the leng;th of the hypothenuse required. 

An E^AMt>LE^ 

When the base A B is 60 and the perpendicular B C 4^ eqcndl 
pjirto, what is the length, of the hypothenuse AC? 

60x60=3600 
45X45^^25 




Problem 7. 
Oire;Q( the bftse and bypollieDiise, tofindtbe perpendicular. 

• ikfLE. 

Extract the square root of the difference of the squares of the 
base and hypothenuse^ and that will be the height of the perpendi- 
cular required. J ; , 

An Example. 
When the base A B is 60, and the hypothenuse AC 75 equal 
partSi what is the height of the perpendicular B C ? 

75x75=6625 
60x60=3600. . 



I \ » 



y 2025=45 Ans. 

* • Problems. 

CUsren the hypothenuse and perpendiculari to find the base*. 

Extract the square root of the difference of the squares of the 
hypothenuse «]id' perpendiievlari and that will be the length of the 
base required^ 
' An Example. 

When the hypeth^use A € is 75, and the perpendicular BC 
4& dqual pivtS) what is the length of the base A B i^ 

75x75=5625 
45x45=2025 



S/dmO:=:66 Ans. 

. /<: : Proe£em 9,. -: 

OriTen the height of the roof and' the' width of the house, to find 
the length 0f the rafter. 

Extract the square root of the sun^ of the squares of the height of 
the^ roof and half the width of thehouse^ and that will be the 
length of the rafter. 

An E:|amplx. 
Admit a house to be 32 feet wide, and the height of the roof 12: 
feet^ what is the Jehgth of the rafters F 
t 16x16=256 

12xl2;=l*i 

V400fc=20ft. Ant. 

Problem 10.. 
Oifoii the length of a rafter and the widtb frf \Sk<^ VK^>Qi.^\'^»3K> 
the height of the roof or Jelfgth of the king poaX« 



S9S . uss Amm^e^n 

: RcLs* ' 

Subtract the squar^ of hAlf the widtk of the house froif the eqaaie 
of the rafter ; then extract the sq^H-e robt of the remainder, and, 
ti^at will be the height oi the roof. 

An EXAKPLE.*- 

If a house be 24 feet wide, and the rafters 18 feet loBg, what is. 
the height of 4ie roof ? 

18 X 18=324 the square of the rafter. 
1%X 12= 144 the square of half the width,' 

V 180= 13ft. 4 tenths. Ans.; 

Practical QirEsivtoNs. 

1. How many superficial feet are contained on a floor that is 7& 
feet square? "' ' Ans. •5625. 

2. What is the difierence between 9 feet square and 9 square 
feet? . V Ana. .72 square feet. 

3. Ajpertain square pavement contaii^^^ 197136 sq^iiare stones^ aU 
of the same size ; how many are contained in one of it$ aides } 

Ans. 444. 

4. • Being about to plant out §292 treen, equially 4if tatit firon eaeh 
other, in rows ; the length of th^ grove is to be 3 ifismes the breadth ; 
how many trees must there be 'in< each row ? . 

Ans. 42 in the short iows». and 126 in the long ones^ 

5. A ladder 40 feet long will exactly reach from the top of a for^ 
to the opposite side of a .diftch th^t is 24 feet wide ; what is the 
height of ibe waU ? > « Ans. 32 feet. 

6. The wall of a town that is 'IB* feet high, is surrounded by a 
nioat 20 yards w)de ; required the length pf a ladderithat will reaah 
from the outside of the moat to the top of the widl? An8^62.6&+ 

7. Suppose a ladder 60 feet .long/ be so planted as to reach a 
window 37 feet frpio: the grovnd OQ one sidee.of; a str^iet, atid w^jiotit 
moving it at the foot, will reach another windQ]9^23 (bet high oo the 
other side ; j^ease to tell me the breadth of the street ? 

Ans. 102.649 feet,+ 
8* if a field be 800 yardaAong, and 600 yards wide,< what is die 
distance between two opposite corners ? Aoa* 1000 yards. 

9. There is a square field contdnisg 10 acres ; what is the dis- 
tance from the centre to each corner? ' - . . : Ans. 28.28 rods +• 
to. The height of a tree growing, in the centre of a circular 
island ^44 feet in diameter) ia 75rfeet,\and a Ime stretched firontthe 
top of It, over to the hither edge of the water is 256 feet long ; 
what is the breadth of the stteam, supposing the land to be level ou 
«g^4 ai^e of ' tbe water i! i ■■: Ana^ 22^7^ fi»«t-(r*. 
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IL A caatle wall there was, wtose top was found 
To be one hundred feet above the ground ; 
h. Against the wall a ladder stdod upright, 
Of the same length the castle was in height. 
A waggish youth the ladder^s foot did slide 
Exactly ten feet frodi the lower side; ' 
Now I i would kno^ how far. the top did fall, 
Bgr pulling out the ladder from the wall?: Ans. 6in.4^ 

12. As I was walking out one day, ' 

Which happened od the first of May^ 

As luck would have il^ I did spy * 

A may-pole raised lip on high, 

The which at first me much surpris'd^ 

Not being before hand advertised } 

Of such a strange uncommon sight ; 

I said I would not stir that night, 

Nortel content, utitil Fd found 

It's height exact ^m off tMe ground. ' ' 

But when these words I just ke^d »poke» 
r A blast of wind the may-pole broke» 

Whose broken piece I found to be 

Exact in length, yards sixty-three, 

Which by its fall broke up a hole, 
• Twice fifteen yards fi-om Off the pole; 

But this being all that I could do, ' 

The may-pole now being broke in two 

Unequal parts, to aid afUend, 

Te youths, pray then an answer send. 

Ans. 118.3985yds.=iJ18y(b: 1ft. ®iji.+.34e: 
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OF THE CUBE ROOT. 

The cube of any number i^ the product arising^ fi-om that anmber 
being multiplied into itself three time& 

The extraction of Cube Hoot is the finding of a number which 
being multiplied into itself three times will<pr6duce the given number. 

Rule. 

1. Cfistinguish the given number into periods of three figures each, ' 
beginning at the unit's place or dechapi^lf point, an«i when the deci- 
mal does not consist of a complete period, or -periods, annex a ci- 
pher or ciphers to make it so ; and the ligures in the'root will be at 
manj:as>the periods of the given: cube, in whole numbers and deci-^ 
nals respectively. ^ 

% Find the greatest root c^itained in the.tefL VAsA'^«tssAv'«S)i^ 
p]9d^}tou tbie right hsjo^iiotiid^gxiRXLwasski^,^^ 
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INVOLUTION, 

OR THE RAISING OF POWERS. 

A Power is the product arising from multiplying any given num-« 
ber into itself continually, a certain number of times : Thus — 

2=:the root, or first power of 2. 
2x2=4, the second power, or square of 2. 
2x2x12=8, the third power, or cube of 2. 
2x2x2x2=sl6, the 4th power, or biquadrate of 2^ 

The number denoting the power is called the index or the exponent 
of that powon If two or more powers are multiplied together, their 
product is that power whose index is equal to the sum of the expo« 
nents of the factors : thus — 16 is the fourth power or biquadrate of 
2, and 16 X 16=256, the 6tb power of 2, or square biquadrate, &c. 



A TABLE OF THE FIRST NINE POWERS. 
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3C 






2, 



8 



1 



CI 



o 
03 



1 



4 



(6 



8 



AZ 



9 



16 



E 

I 



o 



8 



27 



2d 



38 



49 



64 



64 



125 



216 



343 



512 



a 
c 



1 



16 



81 



JJ. ■' .fH 

256 



625 



1296 



2401 



4096 



7 



e 

I 
8. 



V3 

Q 

•« 
OQ 






1 



32 



243 
1024 



TB 



3125 



7776 



16807 
82768 



9 81 729 6561 590i9 



o 

^ ft 

£ 

g. 

09 



a 



531441 



o g 

'is. 



I 



OS c 

8 



1 


1 


04 


128 


729 


2187 


4096 


16384 


15625 


78126 


46656 


279936 


117649 


823543 


262144 


2097152 



\ 



4n«ta«) 



s. 



sra. 






1 



256 



6561 



65586 



890625 



1679616 



5764801 



16777216 
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T-r 



==5F= 



\ 



Aaf;s4fin%\ 



a 

1* 



o "^ 



I 



512 



19683 



26S144 



1953125 



10077696 



40853607 



184217728 



• '» I 



^3874204891 



fixAMPLES. 

1. V^hat is the a power, or square, of 36> Atts. 1296. 

2. What is th« dd power, or cube, of 4.39 ? Ails. 84.604519^ 
9. What is th^ 4th power, or biquadrate, of 96 ? Ans. 84934656. 
41 What is the 5th power, or sursolid, of .029 ? 

Ans. .000000020511149. 
6. What is the 6th power, or square cube of 5.03? 

AAs. 16196.005304479729. 
6. What is the 7th power, ot second sursolid, of .029 1 

Ans. 000000000017249876309. 
Y^ What is the 8th power, or square biquadrate, of i9.6 ? 

Ans. 72138957.1 






EVOLtTION, 

OR THE EXTRACTION OP RdOTS. 

*fhe r66t of any number or power being multiplied into itself a 
t6rtain number of times, will produce that power : thus- — ^2 is th^ 
square root of 4, because 2x2=4 ; 3 is the cube root of 27, be-, 
cause 3x3x3=327; and 4 is the biquadrate root of 256, becauM^ 
4x4x4x4=266. 



OF THE SQUARE ROOT. 

the extraction of the Square Root is the finding of such a nuiti-^ 
ber, as being multiplied into itself, will produce the given number. 

RtLfi. 

1. Distinguish the siven number into periods of tv/o figures each, 
beginning at the unit s place or decimal point, and when the deci^ 
mal does not consist of an even numbef of places, annex a cipher 
to it, and equal to the periods of the whole numbers and decimals 
respectively will be the places of each in the root. 

2. Place the greatest square number contained in the first orlefl 
hand period under it, and set the root thereof on the right hand of 
the given number, like a quotient in divbion. 

3. Subtract the said square number from the period above it, and 
to the Remainder annex the next period in the given number to form 
a resolvetid or dividual. 

4. Place the double of the iroot, dready found, on the l«fl hand 
of the re^olvend, for a divisor. 

5. Seek how oflen the said divisot is contained in the resolvend, 
(oihitting the unit's figure,) and set the result in the root, and oa 
the right hand of the divisor. 

a Multiply the divisor with the figure atiweTLedi Vi v\.\i^ ^^ >»»^ 
Sgure in the root, and finhtmr^ the pTodu«l feom VSftft x^"^^^^^* 
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7, Annex the third period in the given number to the remaindef' 
for a new resolvdnd. 

6. Double all the figures in the root, now found, for a new dirisor, 
and set it on the left hand of the new resolvent ; then find the next 
figure of the root, as before directed, and continue the operation in 
the same manner till you have brought down all the periods in the 
given number. 

Note. — The operation may be continued to any degree of exact- 
ness by annexing pairs of ciphers to the remainder.-— See the 4lli 
example, and examine it attentively. 

Proof. 
Square the root and add the remainder (if any) to the prodtaet ; 
the result will be equal to the given number, if the operation is right. 

ExAillPLES. 

1. What is the square root of 4. What i^ the square root of 
1296? Ans. 36. 2.2710957? 



1296(36=the root. 
9 



66)396 =3:resolvend. 
396 



\-» m 



S. What is the square root of 

133226(365 Answer. 
9 



66)432r=:resolvend^ 
396 



726)3625= new resolvend. 
3625 



-a • . * 



8. What is the square root of 

6499025(2345 Answe^ 
4 

43) 149= 1st resolvend. 
129 



464)2090=2d resolvend. 



4685)23425=3d resolvemk 



• '• • .V 



2.27169570(1.507015 Ant., 
1 



25)127 
125 



300)210 
000 



3007)21095 
21049 



30140)4670 
0000 



301401)4670,00 
3014 01 



8014025)16559900 
15070125 

1489775 remainder^ 

1.507015 
1.607015 

'^7§35075 
1507015 ' 
10549105 
7535075 
1507015 

2.271094210225xxpiodiict. 



^. What i» the square root of 8ai88.e9()025? A^e. 173.606. 

'O* What 18 the square root of 1444 ? Ans; ,36. 

T. What is the square root of 219961 ? Am. 469. 

a What is the square root of 151834.9156 ? Ans. 389.66. 

9. What is the square root of 10 ? Aus. 3.162277+. 

10. What is the square root of .0003272461 ? Ani. .01809. 

N. B.— In the 4th exaiftple the Yiumber of decifual places is odd, 
wherefore 1 annex one cipher on the right hand 'to make it even ; 
then I put a dot over the whole number 2, it beitig the unit's place ; 
next over 7, 0, 5, and 0. : Whe^ decimals are given, the periods 
taust be pointed off both ways from the unit's place or decimal point. 



Ot THE SQUARE ROOT OF VULVAR FRACTIONS. 

RxTLEk 

1. Reduce the givM fraWion to its lowest terms. 

% Extract the jsquare ro^t of the humef ator for a mW htimerato^. 

'3. Extract the square root of the denomii^ator for a new detiominaton 

EXAM'PLES. 

1. What is the square root of y\ ? 

2. What is the square root c^ff ? 
' 3. What is the square rootjof |f ? 

4. What is the square root of If ? 

5. What is the square root of j| ? 
' 6. What n the square root of |m ? 

7. What is the square root of | f^f ? 

8. What is the square root of } J|| ? 




OF SURDS. 

When the given fraction is a surd, that is, such a number wkote 
Square root cannot be exactly found. 

Rui.K. 

Reduce it to a decimal, and extract the square root thereof. 

Examples. . ' • * ■ j- •■. ^» \- 

1. What is the square root of ^ ? Ans. .707+. 

2. What is the square root of i ? Ans. .6773+. . 

3. What is the square root of $ ? Ans.-. 666+. 

4. What is the square root of \ ? Ans. .9258+. ' 



• ' OF MIXED NUMBERS. 

Rule. r 

1. jtedocethe fraction^ part ofthemkluva\i«t v^ \\a\x^^^\. 
lermsr mi^ ^(^t reduce tJvd mixed numVi^i to an SmYto'^i^ ^ite'^utfxm.. 

19 



h. A stoBe of a cubical form contains 474562 solid inches i ^tX 
is the superficial content of one of its sides ? Ana. 6064 inches. 

2. If a stone of a cubical form coxitaiti 21052 solid feet, what is the 
Miperficial.coliteiit of oHe of its sides? Ana. 7B4fe^. 



OF THE BliitJADR ATE ROOT. 

Abiquadrate is the product or' power arising from the involutioil 
of any number into itself four triiies. 

Hie extractioh of the biquadrate foot is the dnditig of a number 
which being invoked into itself font times, #ill produce the given 
number. 

♦ Rule. 

Extract the square root of the given numbef, then extract the 
square root of that square root, and it will be the biquadrate root 
required. 

Examples. 

1. What is the biquadrate root of 5306416? 



• • . •' 



5308416(2304=the first 2304(48=:the biquadrate 

4 . square root. 16 rpot requiredv 

43)1^ ^ 68)704 ^ 

*»9 704 

4604)18416 
18416 



•••*•. 



2. Required the biquadrate root of 48382641521. Ahs, 4Wi 

8. Required the biquadrate root of 72 136957.89836336. Ans. 92.16. 
4. Required th»: biquadrate root of 9<^34(]|898^(^3&0800625. 

Ans. 173.605. 



OF THE SURSOLID ROOT. 

Any number being involved into itself five times produces a sor^ 

•olid. 

The extractioiipf the sursolid root is the finding of a nttiiber,wHidi 
being involved inUO itself 5 times, will producethe ^ven number. 

h Point off the given qumbeif into periods of five figures eath^., 
8. Find the gr€fatest root contained in the left hand period, by Cri- 
%\j or in the table of powers, and subtract its fiflh power therefrom. 
ff. To the remaibder annex' the first figui^ in me aexit postoiiiiMr 
M dividend, •' '.? 



2. An acre of land contains 160 square perches; therefore please 
to tell me how many perches in length Will make one side of a 
'square acre? Ans. 12.649 perches. + 

Problem 3. 
When any number df men are to be placed in rank and file, so 
that the number in rank may be 2, 3, 4, or 5 timesj^ &c. more than 
in the file. ; 

' Rule. 

Divide the given number of men by the proportion between the 
ra^k aii4 file» ai»d the square root of the quDtiteiUi wiUbe the num- 
ix^r in file; theil multiply the number in^lei>y the same propor- 
tion, and the product will be the number to'be pta6ed in the rank. 

♦ ' Examples. 

1. Let 10952 men be formed in such a manner that the number 
in rank may be double the file. Ans. 74 in file and 148 in rank. 
> ' 2. . Let 6192 men be place4 in suph a manner that the number in 
rai)ic mi^ay ,1)^ ^tjjxles the file. ' A^^. 32 in file and 256 in rank* 

Problem 4. 

The diameter of one circle being giveri, to > find the diameter of 
another, which shall be 2, 3, or 4 times/ &c. greiiter or less than the 
given one. , - ' 

•Rule. 

I. Square the diameter of the givefn circle, and if the required one 
be greater^ multiply the said square by the given proportion ; then 
extr&et the square root of the product, and that will be the diameter 
of the^ required cifclfe. 

% if the require^d (iii'Cle be less than the given one> divide tbe 
said squarp by the giveh proportion, and the square root of the quo- 
tient will be! the diameter of the required circle « 

'''"*' ■■/■'^ ' Examples.. ' ' ...'•..: i- •• 

1. If the diameter of'i given oirbJe be 4' inches, what is the di- 
ameter of another one 3 tini^a as large ? Ans. 6.928+ inches. 

2. If the diameter of a giyen circle be 2P) wjtiat istheidijinieter of 
another 4 times less than the given one ? Ans. 10.. 

. . . , PRp:m-EM5. . , ..„ . . 

The area of a circle being, given to find the diafpet^. 

Rule, . * 
Divide the area of the given circle by ,7854, and the square rpot 
of the quotient will be the diameter r^quirerf. 

Note. — .7854 is the area of a circle whose diameter is unity,' or I* 

Examples. 
1. A horse in the midst of a meadow suppose. 
Made fast to a stake by a line from his Tio^e\ 
How long must'Ms Iirs be, that, feeding ^iomti^v 
Permits bim to graze just an acr^ o£ gto\wxA.\ 



SIS 9BK AKEBICAW 

3. Eatract tiie rooU of the numerator and denomiiittor for t ne 
nnmerator and denominator ; then fona the new iraction, and i 
duce it to ita proper terms. 

EXAHPLES. 

1. What is the square root of 5l||? Ans. 7}. 

■■ 3. What is the sqnare root of 37f{ ? Anfl.-6|. 

3. What is the squai^ root of ITM ^ -^»^- ^- 

, 4. What is the square root of 4;f j ? Aos. 2|. 

WHEN THE FRACTIONAL PARTS ARE SURDS. ' 
Rule. 
Annex the equiraient decim^ value of the fracUonal part to the 
whole number, and then extract the root deeinially. 

EzAMFLKS. 

1. What is the square root of 76H ■* Ans. a7649+. , 

2. What is the square wMJt of 7^r'f Ana. 2.796I+. . 

3. Wbat is the square toot of 6§ ? Afli. 2.5819+- 

4. What is the square root of 85|} ? Ans. 9.37+. 

APPLICATION. 

PROflLEK I. 

To find a mean proportional 'between two given nuifaben. 

Rule. 



ogivei 
e then 



the product wilt be the mesR proportional required. 
Examples. 

1. What is the mean proportional between 24 and 96 * 
S4x96=2304{48 Ans. 

16 / ■ ■ 



S. What ii the mean proportional betwen 18 and 72 
. ■ ' Probleth 2. 

To find theaidffof a square that shall be eqUadiB- 
Ten superficies whatever. 

Rule. 
Extract the square root of any giTP" sm 
the aide of a square that is equal in 
£-■ 
1. If the soperficial c^^ 
it the lei^h of -one aid 
^tna oi/ebB f 




ST17I>£N9'S OUIDS. 931 

ESCAVPLES. 

L RecjTuired the square biquadrate-root of 28179280429056 ? 



• •*••■• ••• 



V28179280429056=5308416 and V^08416=:2304=the biquad- 

rate*root, and y^304=±4Sf the square biquadrate-root required. 

2. Required the square biquadrate-root of 7213895789838336 ? ' 

Ans. 96. 

3. Required the square biquadrate-root of 472769874482845188096? 

Ans. 384. 

4. Required the square biquadrate-root of .000000000000500246412 
961 ? Ans. .029. 



OF THE CUBED CUBE-ROOT. 

Any number involved into itself nine times, produces a cubed 
cube, or ninth power. 

The extraction of the cubed cube-root is the finding of a num- 
ber, which, being involved into itself nine times, will produce the giv- 
en number. 

RULB. 

Extract the cube root of the cube root of the given number, and 
the result will be the cubed cube-root required. 

Examples. 

1. Required the cubed cube-root of 1352605460594688 ? Ans. 48. 

2. Required the cubed cube-root of 6954533995824480256 ? 

Ans. 96 
a Required the cubed cube-root of 181543631801412552228864? 

Ans. 384. 

4. Required the cubed cube-root of .00000000000010450714597 

5869? Ans. .029. 



OP SIMPLE INTEREST BY DECIMALS. 

Note. — P=:any principle. 
T=the given time. 
Rssthe ratio. ' 

A=the amount. 
The ratio signifies the simple interest of one dollar, or one pound', 
for one year, at any proposed rate of interest per cent., and is found 
by the following proportion : 

As $100 : 6 :i $1 

1 

10a)6.00(.063:the ratio at $6 ^t t.«tiv 
6.00 

ttoa 
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A TABLE OF RATIOS. 




JUUe percent, 

. 2 


Jtatia. 
.02 


RaUperxitnt, Retio, 

6 .06 


Rate percent 

9i 


Itatio.. 

.095 


2i 


.025 


^ .065 


10 


.10 


3 


.03 


T .07 


lOJ 


.105 


3.i 


.a35 


7J .075 


11 


.11 


4 


.04 


8 .08 


m 


.115 


^ 


.045 


8^ .085 


12 


.12 


5 


.05 


9 .09 


12i 


.125 


5J 


.055 









Case 1.. 

When P, T, and R are given, to find A. 

Rule.— PTR+P=A. 

Note. — Any number of letters joined together, like the letters ii> 
a word, denote the continual multiplication of the terms represent- 
ed by those letters. The number represented by a single letter 
must be added or subtracted^, according to the sign prefixed to it. 

ExA)rPLE£F< 



1. What sum will 567£ 10s. 
amount to in 9 years, at 6iS per 
oent. per annum ? 
je567.5=p. 
9yrs.=tv 



5107.5=pt. 
.06=r. 



306.450rs:ptr. 
567.5=p. 



Ans. 873.950=ptr+p==a^ 



2. What will $419 amount to 
ia 1 year, at $6 per cent. ? 

Ans. $444.14ets. 

3. What will $964.75ct8. 6in. 
amount to in 6 years, at 4J peiv- 
cent, per annum ? 

Ans. $122§.24cts.+012, 

4. What will $15J96.87ct8.5ta. 
amount to in 4 years, at $7^ per 
cent, per annum ? 

Ans. $1685.93cts. 7Jms. 



Case 2. . . 

, When the given time doe» not consist of wiaiole years. 

Rule. 

Pind the equivalent d^cima} answering to. the odd time, (ia. the^ 
following table,) to which joiu tixe \\\\q\^ ^^w^, (yC ^nY>) and then 
L jproceedby the hr^a cvL&^.. 



2. An acre of land contains 160 square perches; therefore please 
to tell me how many perches in length will Aiuke one side of a 
square acre? Ans. 12.649 perches. + 

Problems. 
When any number df men are to be placed in rank and file, so 
that the number in rank may be 2, 3, 4, or 5 times^^ &c. more than 
in the file. • , 

' Rule. 

Divide the given number of men by the proportion between the 
t^^k 9J>4, file, fi]»d the square root of the quotiteiUi will be the num- 
ber in file ; tjieit multiply the number in filei>y the same propor- 
tion, and the product will be the number tO' be placed in the rank. 

Examples. 

1. L^t 10952 men be formed in such a manner that the number 

in rank may be double the file. Ans. 74 in file and 148 in rank. 

> '2. Let 6192 men be place4 in such a manner that the number in 

rank may ,1^^ ^.tinies the file, ' A^s* 32 in file and 256 in laxik. 

Problem 4. 

The diameter of one circle being giveri, to -find the diameter of 
another, which shall be 2, 3, or 4 times,- &c. greater or less than the 
given one. ■ .. 

Rule. •' , 

1. Square the diatneter of the giveti circle, and if the required one 
be greater^ multiply the said square by the given proportion; thea 
extract the square root of the product, and that will be the diameter 
of the 'required circle. 

%' if the reqtiiretd dtcle be less than the given one> divide ttie 
said square bf the givetl proportion, and the square root of the quo* 
tient will b<^ the diam^er of the required <Hrcle« 

'''■'' ■;""^ ' Examples.. "" ' \/ ... . ff 

1. If the diameter otk given circle be 4' inches, what is the di- 
ameter of another one 3 times as large? Ans. 6.928+ inches. 

2. If the diameter of a given circle be 2P) wJ;iat i^ thedi^ineter of 
another 4 times less than the given one ? ' Ans. 10.^ 

..... ^ . • PR.PB,LEM5.^ . , , .■ ;i: ;.,;. ; . 

The area of a circle being, given to find the diafliet^. 

R.UL£« . K 

Divide the area of the given circle by ,7854, and the square /pot 
of die quotient will be the diameter r^qiiirecf. 

Note. — .7854 is the area of a circle whose diaineter is unity,' or 1.. 

Examples. 
1. A horse in the midst of a meadow suppose. 
Made fast to a stake by a line from his TVO^e\ 
How long must'Ms line be, that, feedvft^ w:o\i\i^v 
Permits him to graze just an act^ o£ gto\3JxOi\ 



4)I60^.the area of ap acre.. 

4800 
40 

4640:5=sqaaro yards ia 1 acre. 
9feet=:l square yard%. 



.7654)435604HM)0(554B^.18ft.s=:the square of the diameter of 

' - ' 1 acre* 

3^28 remain^der. 

V554e2.18=:235.5 ft.+=.the diameter of an acre, and 117.75ft.c=r 
the half diameter ; therefore, the true len^tl^ of the line re<|uired ia 
U7 feet 9 inches. 

% The superficial coutent of a circular deer park is 49 acres 14 
perches^ the diameter of which is rec^ired. Aqs. 100 perches. 
C 

Note L<*<«-In any right-angled tria9gle> as A B C in 

the margin,, the square of the side A d opposite the 

^ right angle at B, is equal to tl^e sum of the squaffes 

^4>^ of the other two sides, A B and B C, which 

contain the right angle at B; consequent-. 

^^/^^ ly, the difference between the sqnam 

^ ^^^ of A C and the square of either of the 

^ other sides will be the square of 

xtjie i:eiliaining side* Hence the 

6th| 7th, & 8th problems. 

. =^— j; Nj, Note 8.— The side A C 

A 1 he ba9e =60. B is called the hypothenuse^ 

A B the base, and B C the perpendicular. 

Problesc 6. 

€^ven the. base and perpendicular, tafind the hypotbeause. 

Rule. 

Extract the pqmireroot of tlie sum of the squares of the base and 
perpendicular,and that will be the length of the hypothenuse required^ 

An £^s:aM1»le. 

When the base A B is 60 and the perpendicular JB C 4€i equat 
p^rts, what is the length, o( the hypothenuse A C ? 

60x60=3600 
45X45^*5^25 




Problem 7. 
Oivea the base ami hypotlueniise, to findtbe perpendkular. 

• IUtle. 
Extract the square root of the difference of the squares of the 
base and hypothenuse, and tiiat will b^ the height of the perpendi- 
cular required. j ^ , 

An Example. 
When the base A B is 60, and the hypothenuse A C 75 equal 
parts, what is the height of the perpendicular B C ? 

76x75=5625 
60x60=3600, 



V2025=45 Ans. 

Problkk 8* 
Ooren. the hypothenuse and perpendicular, to find the base.. 

■ " '•■ • • ■ • RlTLB. 

'Extvaet the square root of the difference of the squares of the 
hypothenuse and perpenditfilar, and that will be the length of the 
base required. 
' • An Example. 

' When the hypoth^usd A C is 75, and the perpendicular BC 
45' idqual pavtS) what is the length of the base A B ^ 

75x75=1625 
45x45=2025 



/ V36^=«* Ans. 

: /.; .'- ProbXiEm 9*. ••-:'. 

CliTien the height of the r(M)f and' the- width of the house, to find 
the length ^f the rafter. 
■-- '^- ■ • ■ • RiyiE.- ■ '• • 

Extract the square root of the suiA* of the squareft of the height of 
the roof and half the width of thohouse^ and that will be the 
length of the rafter. 

An Ej|ample. 
Admit a house to be 32 feet wide, and the height of the roof 12: 
feetj what i* the length of the rafters ? 
1 1&X16=256 

12xl2;=:l^ 

V400te:20ft. Ant. 

Problem 10.. 

Oiteii the length of a rafter and the width of \lk.t Vt^^i^N'^n^ ^aw^ 
thye yy^ight of the roof or length of the king poal. 
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7. Annex the third period in the given number to the remaindef 
for a new resolv^nd. 

6. Double ail the figures in the root, now found, for a new dirisor, 
and set it on the left h^nd of the new resolvent ; then find the next 
figure of the root, as before directed, and continue the operation in 
the same manner till you have brought down all the periods in the 
given number. 

Note. — The operation may be continued to any degree of exact- 
ness by annexing pairs of ciphers to the remainder.-— See the 4tli 
example, and examine it attentively. 

Proof. 
Square the root and add the remainder (if any) to the prodtaet j 
the result will be equal to the given number, if the operation is right. 

EXA]||PLES. 

1. What is the square root of 4. What i^ the square root of 
1296? An8.36. 2.2710957? 



1296(36=3the root. 
9 



2.27109570(1.507015 Ant.. 
1 



66)d96=:resolvend. 
396 



25)127 
125 



s -. • 



S. What is the square root of 
133226(365 Answer. 



300)210 
000 



3007)21095 
21049 



66)432r=:resolvend^ 
396 



30140)4670 
0000 



726)3625= new resolvent. 
3625 



301401)4670,00 
3014 01 



■% » • t 



8. What is the square root of 
6499025(2345 Answer 

43) 149= 1st resolvend. 
.129 



464)2090=2d resolvend. 



4685)23425=3d resolvemk 
23425 



» . V 



8014025^16559900 
15070125 

1489775 remainder^ 

1.507015 
1.607015 

" 7535075 
1507015 * 

10549105 
7535075 
1507015 

2.271094210225xxpiodiict. 



^» What U the square root of 8ai88.e9($025 ? A^ii. 173.606. 

B. What it the square root of 1444 ? Ans. 96. 

T. What is the square root of 219961 ? Ans. 469. 

6. What is the square root of 151834.9156 ? Ans. 389.66. 

9. What is the square root of 10 ? Ans. 3.162277+^ 

10. What is the square root of .0003272481 ? Ans. .01809. 

N. B.— -In the 4th exaiftple the Yiumber of decimal places is odd, 
"wherefore 1 annex one cipher on the right hand to make it even ; 
then I put a dot over the whole number 2, it beitig the unit's place ; 
tiext over 7, 0, 5, andO. : When decimals are given, the periods 
«iust be pointed off both ways from the unit's place or decimal point. 



O** THE SQUARE ROOT OF VULGAR FRACTIONS. 

Rule* 

I. Reduce the given fraWion to its lowest terms. 

% Extract the square ro^t of the iiumefator for a iire# Atimeratolr. 

'8. Extract the square root of the denomiiiator for a new deiaominator^ 

ExAM'PLIfS. 

1. What is the square root of y\ ? 

2. What is the square foot c^ff ? 

3. What is the square root of |f ? 
4^ What iSfthe square roQt of || ? 
5. What is the square root of f| ? 

» 6. What is the square root of mi ? 

7. What is the square root of f jjf ? 

8. What is the square root of } JJi ? 




OF SURDS. 

When the given fraction is a surd, that is, such a number wkote 
Square root cannot be exactly found. 

R01.X. 
Reduce it to a decimal, and extract the square root thereof. 

Examples. - ' ' ■• ' ■ ^' ^•" 

1. What is the square root of J ? Ans. .707+. 

2. What is the square root of i ? Ans. .6773+. . ' 

3. What is the square root of $ ? Ans.. .666+. 

4. What is the square root of \ ? Ans. .9258+. 



• ' OF MIXED NUMBERS. 

Rule. , r 

.1. itedace the fractionM part of the mixt iwa^^^x V^ Vm^ Vv««ix 
tanns^' asd AeA reduce the mixed num\Sei \a «xi Vov^iq'^iw^ %tfis.'<^'B^^ 
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annum will $728.85cts. payable 1^ years hence, pcoduce $67&ia 

cash ? Ans. $5 per cent. 

6. At what rate per cent, per annum will $840, payable 4 yeara 

hence, produce $600 present money ? Ans. $10 per cent* 



ANNUITIES OR PENSIONS IN ARREARS, AT SIMPLE 

INTEREST. 

Annuities or Pensions are said to be ia arrears when they are 
payable yearly, half yearly, or quarterly ; and remain unpaidfor any 
number of payments. 

NoTE.-^U represents the annuity or pension, &c., R, T, ^nd A 
as before. 

Case 1. 

When II, R, and T are giren, to find A. 
Ri^LE — ^"^7*^" Xr+tu=ra. 

Examples. 

1. If an annuity of $70 be for- 2. If the payment of a pension' 

borne 5 years, what will it amount of $156 be omitted for 7 years ; 

to in that tjime, at $5 per cent» what will it amount to in that 

per annum? time, at $6 percent, per annum? 

5 yrs.rst. Ans. $1288.56ct8. 

70=u. 3. If a house be let upoa a 

^rr ^ease for 8 years,, at $80 per year, 

do0--tu. ^j^at ^iU jt amount to in that 

_•"*• time at $4 per cent, per annum.? 

1750=tut. ^^^' $729.60cts. 

35Q_.jy' 4. Suppose a salary of $333. 

^ * 33Jcts. a year be omitted for 6 

2)1400 years; what will it amount to in 

that time, at $4 J per cent, per an- 

^^^ num? Ans. $2225. 

.05 --.r NoTE.-^When the annuities, 

35^ QQ ^ pensions, &c. are to be paid half 

Add 350=tu. y®"^y ^^ quarterly, as most gen- 

erally they are — then, for half 

$385.00s=a, orthe-amt.. Ans* yearly payments, take half of the 

ratio, half of the annuity or yearly rent,, and twice the number of 

years foi; R, U, and T. But, for quarterly payment3, take one fourth 

part of the ratio, one fourth part of the annuity or yearly rent, and. 

"r times the Aumher of years •, tVietv ^toc»^^d.^\ift\Qx^^ 



itlTDXNT^S OUI9X. St9 

2. An acre of land contains 160 square perches, therefore please 
to tell me how many perches in length Will niake one side of a 
'square acre? Ans. 12.649 perches. + 

Problems. 
When any number of men are to be placed in rank and file, so 
that the number in rank may be % 3, 4, or 5 times,^ &c. more than 
in the file. w 

' Rule. 

Divide the given number of men by the proportion between the 
J^^k M^d file,,|iQul the square root of the quatient willbe the num- 
ber in file ; tjieij multiply the number in file4>y the same propor- 
tion, and the product will be the number to* be placed in the rank. 

Examples. 

1. L^t 1095^ men be formed in such a manner that the number 

in rank may be double the file. Ans. 74 in file and 148 in rank. 

» ' 2. Let 8192 men be place4 io^suph a maoner that the number in 

raqk m,ay b^ 8 tinies the file, ' Ans. 32 in file aQd 256 in rank. 

Problem 4. 

The diameter of one cirole being g^iveri, to 'find the diameter of 
another, which shall be 2, 3, or 4 times,' &c» greater or less than the 
l^iven one. 

•Rule. ■" ' 

1. Square the diameter of the givcto circle, apd if the required one 
be greater^ multiply the said square by the given proportion ; thea 
extract the square root of the product, and that will be the diameter 
of the ^ required circlei . 

5S.' If the required circle be less than the given one> divide the 
said square by the giveii proportion, and the square root of the quo* 
tient will be- the diameter of the required circle* 

'''■■•'■■■''■ ' Examples.. '' ' ■'■,., i' 

1. If the diameter ot'k given circle be 4' inches, what is the di- 
ameter of another one 3 tint^s as large? Ans. 6.928+ inches. 

2. If the diameter of a given circle be 20i wbat is the diameter of 
another 4 times less than the given one ? Ans. 10.. 

. . PrPB.LEM5. . , , .. ; ,; ; . 

The area of a circle beings, given to find the dia^aet^. 

Rule, . ^ 

Divide the area of the given circle by .7854, and the square jrpot 
of die quotient will be the diameter r^ quired. 

Note. — .7854 is the area of ^ circle whose diaineter is unity^,' or L 

Examples. 
1. A horse in the midst of a meadow suppose. 
Made fast to a stake by a line from \\\& \!kO^^\ 
How long must tMis line be, tSkial, feeding «x^mxA.v 
Permits bim to graze just au aci^ o^ giowT)A\ 



Vt^ m A«SA1€AH 




60=the area of ap acre. 



4800 
40 



4840:s=sqaar9 yards ia 1 acre. 
9feet==l square yard% 



.7B54)43560.0000(5Skied.l8A.s=th& square of the diameter of 

^ '' ' ''J - 1 acre, 

dg^ rejnamder. 

Vd5462.18=:235.5 fl.+=>tlie diameter of an acre, and 117.75ft.Br 
the half diameter ; therefore, the true lengthi of thie line yeffuired is. 
117 feet 9 inches* 

% The superficial content of a circukr deer park is 49 acres 14 
p^nrches^ the diameter of which, is required. Ans, 100 perches. 

C 

Note 1.'««>-In any right-angled triangle, as A B C in 

the margin^ the square of the sid^e A 0, opposite the 

sl^A T^S^^ angle at B, is equal to ij^e sum of the aquafe* 

of the other two sides, A B and B C, which 

>^ contain the right angle at B; consequent-. 




'^(^ ^y» ^^6 difference between the squam 

of A C and the square of either of the 

^ other sides will be the square of 

vljie i;emaining side. Hence the 

. 6th, 7th, & 8th problems. 

Nj^ Note 2.— The side A C 

The base =60. B is called the Kypothenuse^ 

A B the base, and B C the perpendicujar. 

PkOBLEM 6. 

Qiyen thi&base and perpendicular, to find the hypothenuse. 

Rule. 

Extraot the square root of tlie sum of the squares of the base and 
perpendicular,and that will be the lengjth of the hypothenuse required. 

An E^ATikPLit^ 

When the base A B is ^0 and the perpendicular B C <§ equat 
pjirts, what is the length, of the hypothenuse AC? 

60x60=3600 
45X45?*?^25 



sTV^nw^ff oviia« 9Stt 



II* 



Problem 7. 
OireiK the btse and hypothennflei to' find the perpendicular. 

Extract the square root of the diflbrence of the squares of the 
base aad hypothenuse, and diat will be the height of the perpendi- 
cular required. : 

An Example. 
When the base A B is 60, and the hjpothenuse A C 75 equal 
parts, what is the height of the perpendicular B C ? 

76x75=5625 
60x60=3600. 



y 2025=45 Ans. 

Problem 8. 
Cvfaren the hypothenuse and perpendicular, to find tho base.. 

" '■ ■ ■ '■ ■ . RtTLE. ■ • • 

Extract the square root of the difference of the squares of the 
hypothenuse^ RUd' perpendiiralar, and that will be the length of the 
base required. 
' An Example. 

When the hypethcfnuse A C is 75, and the perpendicular B C 
45. ^qual pavtS) what is the length of the base A B ? 

75x75=6625 ' 

45x45=2025 



V3600=60 Ans. 

, , '. . , ■■ 

. nl ' PrOBI^M 9.. -; 

d^T^n the height of the rcM)f and' the' width of the house, to find 
the length of the rafler. 
•-; d- ■• '. • -RVLE. • • ■ ■ 

Extract the square root of the suiA* of the squares of the height of 
the roof and half the width of thohouse^ and that will be the 
length of the rafter. 

An E]|Ample. 
Admit a house to be 32 feet wide, and' the height of the roof IS: 
feeti what is the length of the raflers F 
1 Iftx 16=256 

12xl2;=144 

V400fi=20fl. Ant. 

Problem 10.. 
OiTon the Fength of a rafler and the width of t£L<^^t^>a»%\ W 
the height of the roof or Jetfgth of the king po%\.« 



: RULB* ' 

Subtract the sqnatr^of hdfthe widtk of tHe house fh>nt the equaie 
of the rafter ; then extract the sqiiwre robt of the remainder, and, 
ti^at will be the height of tbe roof. 

An ExAMPLS.*- '■ 

If a house be 24 feet wide, and the rafters 18 feet loag, what '» 
the height of ^e roof ? 

18x18=3^ the square of the rafter. / . 

1%X 12= 144 the squ^e of half the w'tiilu 

V 180= 13ft. 4 tenths. Aris. 

Practical QTrEsinoNs. 

1. How many superficial feet are contained on a floor that is 7& 
feet square? " x. : ,. Aii&.-5625. 

2. What is the difference between 9 feet square and 9 square 
feet?. ^ > V Ans. 72 square feet. 

$. A pertain square pavement contaijQ^: 197136 sqmt^e stones, til 
of the same size ; how many are contained in one of it$ sides } 

Ans. 444* 

4. * Being about to plant out 55292 trees, eqaftlly diftatit from eaeh 
other, in rows ; the length of thd^ grove as to be 3 Jjpfiles the bread^di ; 
how many trees must there be 4n< each row I v 

Ans. 42 in the short xows^^and 126 in the long ones^ 

5. A ladder 40 feet long will exactly reach from the top of a fort 
to the opposite side of a Aitfih. tlwit is 24 feet wide ; what is the 
height of Uie waU ? * . Ans. 32 feetr 

6. The wall of a town that is ^ISIeet high, is surrounded by a 
nioat 20 yards wide ; required die length pf a (adder: thai wiHrea^h 
from the outside of the moat to the top of the wall? Ail8^62.6fti+ 

7* Suppose a ladder 60 feet.lopg/be so planted as to reach a 
window 37 feet front: the ground qq one aidepf? a street, aftdwidiOtat 
moving it at the foot, will reach another windoiii/! 23 feet high on the 
other side ; please to tell me the breadth of the sUreet ? 

Ans. 102.649 feet.+ 

8. if a field be 800 yards Aong, and 600 yards wide,, what ii^the 
distance between two opposite comers ? Ans* 1000 yarda. 

9. There is a square field containiBg 10 acres ; what is the dis- 
tance from the centre to each corner? ' - r . -. Ans. 28.28 rods+* 

It). The height of a tree growing, in the centre of a circular 
island (44 feet in diameter) is 75-feetyNand a Ime stretched fi'omthe 
top of it, over to the hither edge of the water is 256 feet long ; 
what is the breadth of the Atteamy^supposiug the land to be level oiir 
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A TABLE 

For tHe ready finding of the decimal parts of a yqar equal to any 
number of months and days, allowing the ye^ir to be 13. calendar 
months of 30 days each. 



, t- 


DtcinuU parti. 

.oo2fr 


30 


Dtcimal parti. 

.063^ 


MOHlhi, 

1 


Ikcimal parU. 


a 


.00555 


40 


.11111 


2 


.16666 


3 


.00833 


50 


.13888 


3 


.25000 


4 


.01111 


60 


.16666 


4 


.33333 


& • 


.01368 


70 


.19444 


5 


.41666 


6 


.01666 


80 


.22222 


6 


.50000 


I 


.01944 


90 


.25000 


7 


.58333 


8 


; .02222 


100 


.27777 


8 


.66666 


9 


-.02500 


200 


.55555 


9 


.75000 


10. 


.02n7 


300 


1 .83333 


10 


.83333. 


20 


.05555 




- 


11 


.91666 



Examples.. 
1. What will $500 amount to 2: What will $600 amount to 



in 4 years 11 months and 7 days, 
at $4 per cent, per annum ? 

Decimals, 

11 months =.91666 
7 days =.01944 



yrs. 4.93610=t. 
.04=r. 



.197440=tp. 
500=p. 



9e.7220000=ptr. 
500. =p. 



in 356 days, at $6 per cent, per 
annum ? 

Ans. $635.59cts. 9tiu+^. 

3. What will $675.25cts. a- 

mount to in 400 days, at $8 per 
cent, per annum? 

Ans. $953.04cts. 9m+222. 

4. What will $ 1200 amount to 
in 389 days, at $5) per cent, per 
annum ? 

Ans. $1271.31cts. 6m^+3. 

5. What will $800 amount to 
in 2 years 5 months and 29 daya, 
at $4^ per cent, per annum ? 

Ans. $689.89cts. 9m +66. 



Ant. $598.72,2ms.=a. 

6. What will $475.87litdi.5m. amount to in 70 days, at $7} per 

cent, per annum ? Ans. $482.81cts. 4ms.-b666125. 



Cask 3. 
When A, T; and R are giren, to find P: 



RVLI,— 



»• 



u-vV 



=.P. 



from the said pet iod, and to ClievremaiDder annex th6 n^xl period 
for a resolvend. • 

3. Take the triple square of the ascertained root, (br a' defective 
divisor. 

4. Try how o^n the said defectiviB diviisor is contained in the re- 
solvend (omitting the two right hand figures)*— place the result of 
this trial in the root, and its -square on the right hand of the said de- 
fective divii^or, supplying the place of tens with a cipher, if the 
square be less than ten. ' : 

5. Complete the divisor by adding ther^ia the ptoduisjt of the last 
figure in the root, multiplied by the^ rest and by 30.. 

6. Multiply, subtract, and bring down the next period for a new 
resolvend. - >■. 

7. Find a new defective divisoit, by: adding the last complete di- 
visor, the number which completed it) a^d twibe the square of the 
last figure in the root, together* . «., ; J ; • 

8. Complete the new:4efeptivi|s divisor as before,, and proceed on. 
as above directed, till alUhe i^ieriods axe used. T ; 

. • T 

Note. — The Operation may be continued tb any degree of ex- 
actness by annexing triplets of ciphers to the lastreniaindefjandso on. 

Proof. .! 

Cube the whole root, that is, multiply it intp itself three times, and. 
add the last remainder (if any) to the last p]x>duct, and the total sum 
will be equal to the give.n; number, if the work is right*. 

Examples^. 

1. What is the cube toot of 24006L988876 ? 
lOSM . . . . 

S6Q 240061.988376(62.15 = cube 

216 root required. 



Complete divisors:: 11 164 



^ ' ' 24061 =the 1st resolvend. 

1153201 22328 



62x1x30= 1860 



■Mfc^i 



'I 



1733988=:tbe 2d resolvend. 



Ccmiplet^ divisor=:1105061 1155061 

Twice the square of 1= 2 



1 r-uuKwa* 578927375=3d resolvend. 

^, ic on ^^^^^S 678927375 ' 
621x5x30s: 93150 ; 

Complejl^ diviUr^ll578d47& x. ' OObOOOOOO 
Ist. I pat appoint over die unites- figure 1,. and then proceed bqthi 
ways to distinguish the given number into periods of three figureei 
each/accordmgito the ruidi 2d. Thepeatest toot contained ift the 
^Mbmd perioi 24diB 6^w(hwkio^\«ee ot i^ 



i 



ghen number, and the cube of 6 is 216, which I subtract from tho^ 
said period, and the remainder is S4, tp which I annes^ the second 
period 061 to form a resoWend. 3d* The triple square of 6«sl08, 
which I set on tlie left hand of the given number for the defective 
divisor. 4th. I try how oflen the defective divisor 108 is contained 
in the resolvend 24061 (omitting the two right hand figures 61) and 
th« result is % which I place after 6 in the* roof, and the square of 
2=4, which is less than 10, therefore I supply the place of tens with 
E cipher thus, 04, and set it- on the right hand of the defective divw 
tor 108, and the result is 10804. 5th. Now 2 is the last figure in 
the root, therefore 2x6x30=360, which I add to 10304, and th^ 
•um is lli64±=the complete divisor. 6th. I multiply the complete 
di^iflor by 2 and subtract the product firom the resolvend 24061, and 
the remainder is 1733, to which I annex the next period 988, for a 
new resolvend. 7th. Twice the square of 2 (the last figure in the 
root a^ yet)^=8, which I set under the last complete divisor, and say 
8+11164+3B0=11532 the second defective divisor, with which I 
proceed as before, and so on till the work is finished*. 

2. What is the cube root o^ 22060810125 ? Ans. 2805. 

3. What is the cube root of 673373097125 ? Ans. 8765. 

4. What is the cube root of 262144 ? Ans. 64. 

5. What is the cube root of 34965783 ? Ans. 327. 

6. What is the cube root of 268336125 ? Ans. 645. 

7. What is the cube root of 84.604519 ? Ans. 4.39^ 

8. What is the cube'root of 138.188413 ? Ans. 5.17s 

9. What is the cube root of 5232228.323420l25 > Ans. 173.605. 
10. What is the cube root of .0019Q6624 ? A&s* -124. 



OF THE CUBE ROOT OF VULGAR FRACTIONS. 

•_•■•* 

Rtri.E. 

. . ^.t, ■ ■ 

1. Reduce the given fraction to its lowest tern^i (if nece^ftary) then 
extract the cube root of the numerator for a new kiumerator, and of 
the denominator for a new denominator. 

2. If the given firaction he a surd, then reduce it to its e^uivaltttk 
decimal value, and extract the cube root thereof^ 

Examples. . 

1. What is the cube root of J J ? Abs. 3* 

2. Whatisthe cube rootof JfJ? Ans. f, 

3. What is the cube root of HM? Ans. 4^ 

4. What is the cube root o£ jY^^ '. Ans. |* 

5. What is the oubie root of } J|a ? Ans. J. 

6. What is the cube root of |^f J ^ Ans. |^ 

OF SURDS, 

7. What is the Qube.root of -J ^ ks^a- n^.-V 

. 8. Whit is the cube root of ^ ^ Xm. 5^^--V 

i?, What 18 the cuW rooj^ of %> i Ksxn- H^f^^-V 



TBS AMXRIOA» 



1. I demand what principal 2. I demsBd whal principal 
win amoant to BTSJt I9a. io 9 will amount to f 444.14cts. in 1 
jewB, at $6 per cent, per an. P year, at #6 pec cent, per annum? 

9ijeaTBs=t. f Ans. $419. 

.0(t=r. , 3. I demand what principal I 

will amount to $1326.34c.+019, I 

.64=tr. in 6 yeaii, at $4i per cent, per ' 

add 1.00 annum ? Ans. $964.76cU. 6in. 

'■ -- £ £ 4. I demand what principal 

l.M)873.9S0=:a(567.6=P. willamounttoS1686.93ct8.7iin. 

-— -— in 4 years, at $7A per cent, per 

''''''** annum? Ans.$I^£7cta.0m. 

5. 1 demand what principal will amount to Sd96.7^te. 2m. in 4 

years II months and 7 days, at $4 per ceitt. per an. ? Ans. $500. 

6. I demand what principal will amount to $635.596ta. 9m.4-3S 

in 356 days, at (6 per cent, per annum ? Ana. $600. 

Case 4. 
When A, P, and T are given, to find R. 

Rule.— -t— =R, or the ratio." 

Examples. 
I. At wW rate percent. will567£ 10s. amount to 673^198. ia9yi9.? 
P=jE567.5 je73.950=a. 
t= 9yrs.867.5=p. 

tp=0107.5 )306.450(.06=R, or the ratio. 

100 

000000 

6.00=40 pfr rent. 

2. At what rate percent, wdl $419 amount to $111.14 cenU, in. 
one year? Ans. S6pcr cent. 

3. At what rate per cent, will $964.75ct8. 6m, amount to $1236 
34bts.+0I2rem. in 6 years ? Ana. $4^ per cent, per an pHa. 

4. At what rate percent, will $15!96.87cts. 5iii. amouuttoAIMH 
93tta.'?Jm,,in 4 years ? Ans. $7J p; r cent. raCj^niH 



5. At what .rate per cent, will $800 a; 
m 4 7«arB II months and 7 days ? Ana. ft4 per ce 
^- 6. At what rate per cent, will $600 amount to $K 
32. rem. in 356 days? Ans. $GpeT 

Case 5. 
HTwn A, P , and B wte ftiwo, t 



vtvman'* aoisB. SSIV 

ExAMPua. 

I. In what time will 667£ 10s. 3. In what time will ^19 a- 

amonnt to 873£ 19a., &t S)6 per mount to $444.14cti., at $6 per 



cent, per ai 

p=jeS67.5l873.9S0=a. 
I = .0fflM7JS=p. 

ip=34. 060)306.460(9frs. =:t. 



cent. ? AnB. 1 Tear. 

3. In what time will $964.7S- 
cents amount to $lS30.S4cta.+ 
OlSrem., at $4^ per cent, per 
annnm ? Ans. 6 years. '~ 

4. Id what time will $1296.Sr 
000000 eta. &m. amount to $16e0.93ct8.. 

7^ mills, at $7^ per cent, per annum ? Ana. 4 years. 

6. In what time will $500 amount to $69e.72cts. 3 milli, el #4 

per cent, per annum i Ana. 4yTs. Ilmo, and 7d>.. 

OF DISCOUNT BV DECIMALS. 
Let A=the amount of the debt, or given sum. 

P=tha present worth of the given sum. 

T=the time before the debt becomea due. 

R=the ratio of the rate per cent. 
' , Cask 1. 

When A, T, and R are given, to find P. 



Examples. 
1. I demand the present worth- 
ion mtiif k la nnt Ana tiW tlin 



:P, or the i»esent worth. 



1. 1 aemanaiiie piBiKtui nurui 
of AieO, which is not due till the 

lerminaiionofoii" '" " 

discount at $0 pi 
I year, 




LBS. 

3^ Tdemand the preaen^ worth 
3f $1900, due 6 months hence. 



6 months hence, 

iintiHSOpercenl. 
Ans. $1160+50. 
d the present worth 
2J years hence, al- , 
nt at $10 percent. 
Ans, $400. 
'[ the present worth 
1^ months hencn, 
tt at $8 per cent. 
Ana. $6000. 
nsent worth 
le 1^ years 
'' It at S5 

Jint worth 
le 1 year 



94S Tax AMERICAN 

EXAHFLSS. 

1. If a house be kased at $60 a y«ar, payable half yearly, hov 
Jong may it be possessed by the lessee for $S62.5Qct8. present 
money, allowing $5 per cent, for prompt payment ? Ana. o years. 

2. If a hduse be leased at $50 a year, payable quarterly, how long 
may tho lessee keep possession of it, for 8263.94cts. 2m. +3 rem. 
present money, allowing him $5 per cent, for prompt payment ? 

263.94,2=p 
2 



u=12.&)52r.884000=2p. 

42.23072=2p-^u. 
I 



rsr.OI25)2.0000 



43.23072=S8p-ru+l. 



160 

43.23072 r= .0126 

u= 12.5 



116.76928=x. 



H6.76928=:x. ru=.15625 



263.942+8 rem. 
8 

627.8848000000 



4)I3635.0647dl7184=:xx. Sp-r'ru = 337a46373 

3408.766l879296=xx-r4. 

3378.46272= the quotient of 2p-rni. 

V6787.2289079296=82.38464 

x-r2 =59.38464 



Ans. 24 payments=6 years. 



OP ANNUITIES, LEASES, &c. IN REVEBSION. 

Annuities, leases or pensions, 4rc., are said to be in reTorsios 
when they are not to commence till the expiration of a certain pe- 
riod of time. 

CA^E I, 

Xo'fitid the present worth of an annuity, &c., taken lA revemioB. 
J. Find die present wortH of ii» ^^^i^^ «vacL lot >^<^ Vsoct^ of ttt 



STUINEKT^S aVlBE. 
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continuance, at the given rate per cent ; to do which, U, T, and R 
are given, to find P by the following theorem : 

Viz. rtt--rt+2txu _p 
2rt+2 

2. Find what sum will amount to the present worth, at the same^ 
rate per cent« and for the time before the annuity commences ; to 
do which, change P into A and proceed by the following theorem :; 



Viz. 



a 



:I^. 



tr+1 

Examples. 

1. I demand the present worth of a lease of $.30 per year, for 3 
yaars, but not to commence till the end of 2 years, allowing $4 per 
cent, for prompt payment ? 



.04=r. 

3=t=^time of con- 
— tinuance. 

.12=rt. 

3=st. 

.36=rrt<. 
.12=:rt 



Now I change P, which 18= 
$83.57ct8. into- A, and proceed by 
the- second theorem. 

r=:.04 

tt= 2yT8.before the lease begins 



tr=.08 
1 



rt=s.ia 
2 

.24 
2. 



.24=:rtt— rt. 
6. =2t added. 



S ctf* yn. 



F6.24 
3e=u. 



2.24) 



— — $ Ct8, 

I87.2000(83.67=p. 



1.08)a3.57000(77.37,9=p, or 

present worth. 

88 rem. required. 

2. I have the promise of a pen* . 
sion of $60 a year for 7 years, 
but it does not commence till the 
end of 4 years ; what is it worth, 
32 rem. in ready money, allowing the pur- . 

chaser $5 per cent, for prompt paymei^? Ans. $298.14+2 rem. 

3. Suppose I have rented a farm for 10 years, at $100 a year, but 
am not to get possession till the end of 3 years, what sum must I 
pay in hand, when the renter allows me $0 per cent, for prompt 
payment? Ans. $672.()6,9m. 

4. A [benevolent gentleman settled a pension of $120 a year^ 
for 12 years, on an unbeneficed minister, to commence at the ter- 
mination of 6 years, but he being in want of money to purchase a 
library, disposes of the pension at $7} per cent, discount; 1 de-- 
mandthe present worth ? Ans. $778.56cts.. 



Case 2. 



To find the yeaily income of apenaVon,^^.. \.t^L«tL\\ix«^^^«^^^- 



950 



THX AMSRIOAN 



Rule. 

1. Find the amount of the present worth at the given rate per 
cent, and fbr the time before the reveri^ion ; to do which, there are 
given P, Tf ai;id R to find A by the following theorem : 

Viz. PTA+P==A. 

2. Find what yearly rent or pension, &c. being put'out at inter- 
est, will produce the amount of the present worth at the same rate 
and for the time 6f its continuance ; to do which, change A inta^ 
P, and proceed by the following theorem : 



2pXrt+l^XJ. 
, rtt— rt+2t 

Examples. 

1. The lease of a house for S years, which does not commence* 
till the end of 2 years, is sold for the present worth of $77.37cts. 
9m. +68 rem.; what is the yearly rent, allowing the purchaser $4 



per cent, for his ready money ? 

By the first theorem. 
Present worth is $77.379c.=sp. 
Time before reversion = 2yrs.=t. 

l|ki.768s:pt. 
.04=r. 



Now, by the sepond theorem. 



6.19032=ptr. 
77-379=p. 



r= 
t= 

rt= 
t= 

rtt= 
rt= 



.04 

3yrs=stime of eontin- 
— — uance. 

.12 $83.57=:p. 

3 2 



.36 
.12 



S3.56932 

68 rem. 



.24 



167.14 
1.12 



Add3t==6. 



187.1968 

32 rem. add. 



6.24 ) 187.2000($30=u. 
$83.67()00==:a. 1872 

2. I have the promise of a pension for 7 years, but it does: not 
commence till the expiration of 4 years, and I have sold my right 
of it for $298.14cts+2m. ; what is the yearly income, allowing the 
purchaser $5 per cent, for prompt payment ? Ans $60. 

3. Suppose I have leased a farm for 10 years, but am not to get 
possession till the end of 3 years ; what is the yearly rent, when 
the lessor receives $672.|66cts. 9in*+58 rem. for the present worth» 
allowing $6 per cent, for prompt payment ? Ans. $190, 
■ 4. A benevolent gentleman settled a yearly gratuity on an unben- 
eficed minister for 12 years, to commence at the termination of 5 
years ; what is the yearly amount, when the gratuity was sold for 
$778.66cis. ready money, allowing the purchaser $7^ per cent, for 

prompt pay menu ^^* %\9fl*. 



OF COMPOUND INTEREST BY DECIMALS. 

Let P, T, R| and A represent the principle,timei ratio,and amount, 
as in Simple Interest, &c. 

The ratio in Compound Interest signifies the amount of $1 or 
liSfor.one year, at any proposed rate of interest per cent., and is 
found by tho subsequent proportion. 

As $100 : $106 :: 1 .. $1.06. 



A TABLE OF RATIOS, 
Or the amount of $1 or IS for one year. 



Rate per cent. 


Jtatio, 


Rate per cent. 


Aitio. 


Rate per cent. 


Ratio, 


2 


1.02 


5i 


1.055 


8 


1.08 


3 


1.03 


6 


1.06 


8^ 


1.085 


3J 


1.035 


6i 


1.065 


9 


1.09 


4 


1.04 


7 


1.07 


^ 


1.095 


4J 


1.045 


7i 


1.076 


10 


LI 


5 


1.05 











Case 1. 

/ 

When P, T, and R are given, to find A. 

t 
Rule — Pxr=A. 

N. B.— r signifies that the ratio is involved up to the number of 
years indicated by the t, which is placed nearly over the r. 

Examples. 

1. What will $480 amount to in 3 years, at $5 per cent, per annum ? 

$1.05ct^.=r, or the amount of $1 for lyear. 
. 105 

t 

1.10ii5=:r, or the amount of $1 for 2 years. 
1.05 

t 



1.157625=:r, or the amount of $1 for 3 years. 
\ 480 s^p, or the principal. 



Ans. $555.660000=a, or the whole amount. 

2. What wUl $750 amount to in 4 years, at $6 per cent. p«r an* 
num? Ans. $946.85cts. 7m(.+.72rem. 

3. What wHl $1250 amount to in 5 years, at $6^e^<5«^\.^^x. 
annum? Ana, $ieTiin^\.^-\m.-V53re^^^^^ 



What will $480 amoant to in 6 years, at $5 p«t cent, per an* 
4ium? Ans. $643.24cts. 5m.+.9075rein. 



Case 2. 
When A, R, and T ape given, to find P. 

Rule. — — =csP. 
t 

i; r 

£XAJIPS.E8, 

1. What principal will amount to $555.66cts. in 3 years at $5 pef 
cent, per annum ? 

T05|==:lJ57a?5)555.6600b0($480=P. Ans. 

2. What principal will amount to $946.85cts. 7m^+752 rem. in 4 
years, at $6 per cent, per annum ? Ans. $720. 

,3. What principal will amount to $16752.78cts. lm.4-972rem.in 

5 years, at, $(3 per cent, per annum ? Ans. $1%(K 
- 4. What principal will amount to $643.24cts. 5m.+9075 rem. in 

6 years, at $5 per cent, per annum ? Ans. $48(K 



Case 3. 
When P, R, and A, are given, to find T. ^ 

a __ * J then involve r, till it is equal to r, and 
Rule. — — r ^ ^^ index of the po^er will be t. 

Examples. 
1. In what time will $480 amount to $556.66cts. at $5 per cent > 

p==$480)555.660000(1.157625=:r, which = 3 involutions of r, 

wherefore the time is 3 years. 

2. In what time will $750 amount to $946.85cts.7m.+72reni. 
at $6 per cent, per annum ? Ans. 4 years. 

3. In what time will $1250 amount to $1672.78cts. lm.+972 
rem. at $6 per cei^t. per anm:^ ? Ans. 5 years. 

4. In what time will $480 amount to $643.34ct8. 5m. +9075 rent. 
at $5 per cent per annum ? A^s. 6 yean. 



Case 4. 

When P, A| dBd T are given, to find lU 

t ' 
a^ t ( then extract that root of r which is hoidicated 
«£rxs.— * ^s=y I jjy ^^ Buxnbei oi "^^wa \sx ih.^ (\ae»tion for t. 
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EXAMPLEi. 

1. At what rate per eeat. will $480 amount tQ^$0^^66cts.in3yni^ 

4B0)555680000(L15762S=r%iid the Vl-157025=sl.05=r. Ana. 

'2. At what rate per cent, will $750 amount to S946.656ts. Tm. 

4-72 rem. in 4 years ? Ans. $6 per cent 

3. At what rate per cent, will $1250 amount to 1SlG72.78ct8« Inu 
4-972 rem. in 5 years ? Ans. $6 per cenk 

4. At what rate per cent, will S480 amount $64-3. 24cts. 5 m.4' 
8075 rem. in 6 years ? Ans. $5 per ceok 

OF ANNUITIES OR PENSIONS, &c. IN AaREARS AT 

COMPOUND INTEREST. 

NoTa*-~U represents the annuity, pension, Stc., R, T, and A li 
heretofore. 

Case 1. 

When U, T, and R are given, to find A. 

r — 1 

Examples. 

1. What will an annuity of 2. What will an anfiaity of 

980 a year, payable yearly, a- $250per annum, payable yearly^ 

^ mount to in 4 years, at $5 per amount to in 5 years, at$(l p. c«? 

per cent, per annum ? / Ans . $ 1409.27c. 3m. 4- •24reia 

4 t 

f^|sl.21550625;irr, ^ '^' ^^^^ will an annuity of 

QQ_.y, 9*240 a year, payable yearly, »» 

«__^- mount to in 6 years, at $5 p. cJt 

1.05 97.24050000 Ans. $ 1632.45c. 9m. + .075 rem. 

1 ^=u, subtracted. / / 

^^ ,, _....-«..^ 4. What will an annuity of 

:05 ) 17.2405 *4Q^ * y?''^^' Payable yearly, a- 

' mount to m 7 years, at $5 p. c? 

Ans. $344.81ct8.=5a. Ans.$3908.16c.4m.+.057(k«iD. 



Case 2. , 

When R. T, and A are given, to find U. 

„ ra— a 

Rule. i=sU. 

t— 1 

r 
Examples. 
1. What annuity, being forborne 4year8,vif3iw!aQ;^sisX\.^1|^N^ 
Bl cents, at 9^ pet cent, per annum } 

23 
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$3446 lets. = a. 
L05=r. 



i:06|=:l.S21950625 
1 



.215506-25 ) 



362.0505=ra. 
344.81 ==a, subtracted. 



17.24050000($80=u. Ans. 

2. What annuity, being forborne 5 years, will amount to $1409* 
27cts. 3rp.-|r24 rem., at $6 per cent, per annum ? Ans. $250. 

3. What annuity, being forborne 6 years, will amount to $1632< 
45Gts. 9m.-f 075rem., at $5 per cent, per annum ? Ans. $240. 

4. What annuity, being forborne 7 years, will amount to $3908. 
16cts. 4m. + '0575 rem., at $5 per cent, per annum ? Ans. $480. 



Case 3. 
When U, A, and R are given, to find T. 



P ar+u — a t ( then involve r, till it is equal to r, and 

nuLE. - —^^ ^ the index of the pojve?- will be =t. 

Examples. 
1. In what time will $80 an- 2. In what time will a pension 



nuity per an. amount to $344. 
Sicts.j allowing $5 per cent, for 
the forbearance of payment ? 
$344.8 lets. = a, 
I.05 =r. 

362.0505 =ar. 
80. =u, added, 

442.0505 

344.81 =a, subtracted. 

nr=SO)"9 7l2405()000 't 

'^.21550625=r, which 
is equal lo 4 involutions of r, 
wherefore, the required time is 4 
years. 



of $250 a year amount to $1409. 
27cts. 3m.+24rem., at $6 per 
cent..? Ans. 5 years. 

3. In what time will the rent 
of a plantation, Jtt $240 a year, 
amount to $1632.45cts. 9in.+ 
075 rem., at $5 percent.? 

Ans. 6 yean. 

4. In what time will a salary 
of $480 a year amount to $3908. 
16cents4mills+0575? 

Ans. 7 years. 



OF THE PRESENT WORTH OF ANNUrTlES, &c. AT 

COMPOUND INTEREST. 

JNoTE.— P represcEts the prese^nt worth, U, T, and R, as before. 

Case 1. 
When U, T, and B. ^i^ 4>^^J^» to find P, 
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u-^u 



Rule.— "Tli ; -^r— 1=P. 

r 

ExAsipLEs. 

1. What is the present worth of an annuity of $S0 a year, to coa* 
linue 4 years, at $5 per cent, per annani discount ? 

4 d^_ii d^ cts» t 

f.05| = 1.21550625)80.00600000000(G5.816=!UT-r. 

^4065000 rem. rejected. 

r=1.05 $80=u. t 

1 65.8l6=u-=-r, 



.05 



14.1840 



$283.68cts.=p. Ans. 
2' What is the present worth of a salary of $250 a year, to con- 
tinue 5 years, at $6 per cent, per annum discount ? 

Ans. $1053.10cts^ 

3. What is the present worth of a pension of $^140 a year, to con- 
tinue 6 years, discounting $5 per cent, per annum for prompt pay- 
ment? Ans. $1218.16ct8, 8m.-f-. 

4. A superannuated officer has a pension of $480 a year allowed 
him for ,7 years ; what is it worth in present money, allowing the 
purchaser $5 per cent, discount ? Ans. $2777.46cts • 4* 



Case 2. 
When P, T, and R are given, to find U» 

t — I 

r 
Examples. 

1. What annuity, to continue 4 years, may be bought with $2S3^ 
68ct8., allowing $5 percent, per annum for prompt payment? 

4 t 

U55|=1.2l550625=r 

283.68=:pre8ent worth. 

344.8148l30000=rpxr. 
.05=sr— 1. 

1.21550625 [ 17.240740650000 

1 I Sub. 24065000 remainder rejected in l&t« <.«ftA> 

^ld50i^) 17^4Od00Q0(80$=:u. Atv&. 
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8. I demaad what annuity may be bought for &year6, with $1053^ 
10ct8.-f ready money, allowing the purchaser $i> per cent, peran- 
num for prompt payment ? Ans. $250. 

3. If the present worth of a lease, to continue 6 years, be $1218. 
I6cts. 6m. + what is Uie yearly rent, allowing $5 per cent, per nnniim 
for prompt payment? Ans. $240. 

4. If the present worth of a pension, to continue? years, be 
$S777.46cts., what is the yearly income, allowing $5 per cent, pet 
annuni discount ? Ans. $480. 

Case 3. 
When U, P, and R are given, to find T. 



t 



H _ ** — . ^ C then involve r, till it is =rr and th© 
^** p^Q— .pr"^r 4i^<^^^ o^ t^^ power wiUbesst. 

Examples. 

1. flow lon^ may a lease of $80 a year, be purchased for$283». 
6Bct8. ready money, allowing the purchaser $5 per cent.: for prompt 
payment ^ 

$283.66ct8.::^p. 

80.=:U.. 



r. 363.68=:p+u. 
883v66x 1.05=:297.864r=pr. 



=u, 
80.00000000000 

24065000 rem. subtracted 

• t 



65.816 ) 79.99976935000(1.21550625=:r. 

which, is equal to 4 involutions of r^ consequently the time ia4 years. 

2. flow long may an estate of $250 a year be^ rented for $1053. 
10ct6.4- in ready money, allowing $6 per cent, for prompt payment?* 

Ans. 5 years. 

3. flow long may a pension of $240 st year be enjoyed for $1218. 
16cts. 8iti.+ allowing the purchaser $5 per cent, for prompt pay* 
ment ? Ans. G years. 

4. How Ion? may a salary of $480 a year be bought for $2777* 
4lic\».'\- tMovfing 5 per cent, discount ? Ans. 7 years.. 

OF ANNUITIES, &c. IN REVERSION AT COMPOUND^ 

INTEREST. 

Case 1. 

To find the present worth of an annuity, pension, &c. taken in re« 
tersion at Compound Interest; 

RVLB. 

/. Find Ihe^ present woxtli of ^ >jtux\i m^^me Cot thatime •{ 
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iii condiiniiice, at the given rate-per cent To do whieh|. there u# 
given U, T, and R to find P, by the following theorom< ; 

t 

r' ' 
S- Find what sum will ainoBiK to the present worth' of the annn^ 
Xjt &c. at the same rate and for the time before it commences, and 
that will be the present worth of the annuity in reversion ; to do 
which, change P into A, and proceed by the following theorem : 

Viz. i=P. 

. t 

r 
Examples. 
1. What is the present worth of the reversion of a lease of $80 
a year, to continue 4 ye^trs, but not to commence till thq cud of S. 
years, alIo\ving $5 per cent, to the purchaser? 

^' 4 $=u. t 

r05f=l,2l5506i>5)8a.00()00000O0a(65.816=u-T-r 



r=1.05 
h 



r-l=.05 



24085000 rem. 

$8n=:u. t 
65.816=ru~r 
^ t 



14.184=n^u4-r 



$383.68ct5.=lhe present worth for the 

time of contiouauce*. . 
Now I change the present worth for the time of continuance ia- 
to A, and proceed by the second theorem. 
3 $^ ctp.=a. $ cts.m. 

E05|=1.1025)283.6SOOOOO(257.30,6=P, or the present worthin- 

reversion. Ans. 

1.350 rem. 

2. I. have rented a plantation for 5 years at $250 a year, but am 
not to get posse^ipn till the end of 3 years; what is the rever^ipn 
worth in ready money, allowing discount at $5 per cent, per an- 
num? Ans. g884.20cts.+36528 rem. 

3. There is a lease on a certain tract of land worth $240 a year, 
which is to continue 4 years, and the lessee is desirous to take a 
lease in reversion for 6 year?,, to begin when the old lease termi- 
nates ; I demand tfec-'present worth of the said lease in reversion, 
allowing the purchaser .$5 per cent, per annum discount? 

Ans. «]0a2.18ct8. 9m.+ 00681875, rem- 

4. Therein a tcaemfint now building which will b^ ^Nort'C^V^S^ 

a year^ and I have a mind to lease it fct 1 ^^axE, \«X\ ^^\i»»x ^^jx. 
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poiaesaioo till the expiratioo of 5 years ; what ilr^lte reirenkni woitii 
in ready money, allowing discount at 96 }>er cent, per annum ? 

Ans. $2176.21ct8.+3300671875 rem. 



Case ^. 

Whe» the (Mresent worth, time, and ratio are given,, to find the an-^ 

niiity, &c. 

Rule. 

1. Find the amount of the present worth of the yearly sum, at 
the given rate per cent., and for the time before the annuity com- 
mences, to do which there are given P, T, and R to find A, by the. 
subsequent theorem : 

t_ 
Viz. pxr~^- 

% Find what yearly sum will produce the present wortl^ of the 
annuity, &c. at the same rate and for the time of continuance, and- 
that will be the annuityv &c. required, to do Which, change A into; 
P, and proceed by the subsequent theorem : 

t 
Viz. pxrxr— 1 

-7— =5U. 

. -1 

r 

EXAMPLES. 

1. What annuity, to be entered on 2 years hence, and then t«* 
continue 4 years, may be purchased for $257.30cts.6m.+1350ceni. 
i^sady money, allowing discount at $5 per cent', per annum ? 

$ cts. m, 

2 257.306=p. 
]p.05|= 1.1025zrr, raised to t before the reversion*. 

2836798650 

1350=rem. added. 



$283.6800000 =:a before the commencement, which I 
elUnge into p, and proceed by the second theorem. 

f t for the time of conti- 

1.05|==1.21550625=r nuance. 

28368=p, or the amount before 
— ^— — — — the tommeoceBcai 

344.8148130000 

.05s=iw.I. 

4- ■ ^ 

ffsi:oS]^1.21060e25 

1. 



:^Jil65Q&i& 



17.240740650000 

-^ 240650000 lemi^.sobtnieted. 



17.^0SA!MMNKA(^^^« Kxak.,. 



STVBBNT^I OVIMB. SBQ^ 

i. I have paid 9864.80ets.+3(S528 renu fbr the rant of a plantar, 
tion (in reYcrsion) 5 years, but am not to get possession till the end 
of 3 years ; what is the yearly rent worth, allowing 96 per cent, die- 
eount for prompt payment ? Ans. $250. 

3. A certain lessee in reversion has paid his lessor $1002.l8ctfl. 
9m.+l(N)681875rem. in hand, for a lease of 6 years, bat he is not 
to have possession till the termination of 4 years ; what is the year- 
ly rent worth, allowing discount at $5 per cent per annum ? 

Ans. S240. 

4. Several lessees in reversion have paid the lessor $2176.21cts. 
+3300871875 rem. in hand for the lease of a certain tenement 7 
years, but they are not to have possession till the end of 5 years ; 

1 demand the yearly rent, allowing discount at (5 per cent, per an* 
mum ^ Ans. «480. 

Case 3* 

When the annuity, present worth, and ratio, are given, to find 
the time of its continuance* 

Rule. 

1. Find the amount of the present worth, at the given rate per 
cent., and for the time before the annuity tbo. copiimences, by the- 
■nbaequent theorem : t 

Viz. pxr=a. 

% Find the time that will be necessary, for the annuity, &e. to- 
produce the amount for the present worth, at the same rate per cent, 
and that will be the time required ; therefore, change A into P, 
and then proceed by the subsequent theorem: 

t 
«. ^* ^ ^ $ ^^^^ involve r till it^is = r, and'tbo' 

*' p4-ih— wT""'^ ( index of the power will be =s t* 

*The remainder in the first operation of case the 1st, must always 
be substracted from u, before the division is performed. 

< Examples. 

I. The present worth of a certain lease in reversion, to commence 

2 years hence, is $257.30cts.6m.+1350 remainder, and the yearly 
rent is $80 — what is the time of its continuance, allowing the les- 
fee. $5 per cent*, per annum discount for prompt payment h 

.^ 257.30,6=;p 
L05|=1.1025= / 

283.6798 65 0=pxr 

1 35 0=la8t remw added. 



|t283.68000Q0» a, ot «wi%mw»v%\^^A-\p*- 
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0ent worth for tlie time liefnre the annuity .commences, whicb I 
elutngc into P, and pTOcc^ci by the second theorem. 

.3():3.G8=|i-|-u^ $2U7.S(i40=pr. "" 

Subtract 297.ef>4=;ipr. 

•2 UKMOOOrsthc 1st rem. subtracted. 

79.iii)9^imllMlo ( 1 .2 1 5506^3 = t] which 
ia equal to the fourth power of r, therefore the time of continuanc* 
is 4 years, the answer required. 

2. I have paid $'Scil.*2i> cts.+3t)')'23 rem. ready money, for (he 
rent of a plantation, but I am' not to have possession till the expi- 
ration of 3 years— the yearly rent is JH250, what is the time of con- 
tinuance, allowing discount at $i} per annum ? Ans. 5 years. 

3. The present worth of a certnin annuity in reverMon, to com- 
mence 4 years hence, is $1002. IScts. Gip.-j- 1^)068 1875 rem. ; the 
yearly income is $IU) ; I demand the time of its continuance, al- 
lowing' discount at "go per cent, per annum T Ans. 6 years. 

4. Several lessees m reversion hnve pnid their landlord ^2176.^1 
cts.+330037l87'') rem. in ready money, for the lease of a certaitt- 
tenement, but they are not to have possession till the'end of 5 years; 
the yearly rent is worth $480; what is the time of continuance, al- 
lowinffi discount at ,^5 per cent, per aunam fur prompt payment? 

Ans. 7 years*. 

OF PERPETUITIES. 

Perpetuilies are perpetual annuities, or such estates hb are bought 
to continue forever. 

NoTB.-^U represents the annuity, or yearly rent ; R, the ratio, 
or amount of one dollar, for one year, and P the present worth. 

Case 1. 

; When U and R are given, to find P, 

, Rule L~r=Pv 

r — 1' 

/ Examples. 

t. Suppose a freehold estate of $ 150 a year, is to be sold ; what 

is it worth in ready money, alio wing the buyer $5 per cent, for 

l^rompt paymeat ? 

r=1.05v 

1- $=u 

X— 1=:.U.5 \ loO.QO 



AlTIS. ^^ViViQ=^ 
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4 

i&. What is an estate of $*285 a year, to continue forerer, worth 
in present money, allowing the purchaser $8 per cent, for prompt 
payment ? Ans. $4750 

Cask 2. 

When P and R are given^ to find U. 

Rule.— Px R— 1==U. 

Examples. 

1. If a fireehold estate be boughtfor $3090,and the allowance of $5» 
per cent, is made to the buyer, what is the yearly rent ? Ans $150*. 

$3000=p 
.05=:r— 1 



Ans. $150.()0=su. 
% If an estate be sold for $4750,. present money, and $6 per cent. 
if allowed to the purchaser for prempt payment^ what is the yearly 
lentf ^ Ans* 9285i 

Case 3. 
^ When P and U are giv^n, to find R* 

Rule. — — — -srR. 
P 

Examples. 

1. If a real estate of $150 a yenr be sold for $3000 in cashu what 

fate per cent, was allowed to the buyer for prompt payment? 

$3000= p. 

150 =u. 



p=3000)3150.00(1.05rsr=s$5 per cent. 
5^. If a freehold estate of $285 a year be sold for $4750 in cash, 
what rate per cent, was allowed to the purchaser for his ready mo* 
iiaj ? An;s. $6 per cent. 

OF PERPETUITIES IN REVERSION. 
Note.— T represents the time before the revcrsion,U and R as beforb.. 

Case 1. 

When U, R, and T are given, to find P. 

_ 

Rule. — u-f-rxr— 1=P. 

Examples. 
1. If a freehold estate of $150 a year, to commence 3 yeart^ 
hence, be put up to sale, what is the present worth uvc^&V^.^^^'vSe^V 
thjB buyer $5 per cent, for prompt paym^iA'^ 
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3 t 

r06|=1.157626=t 
r-l= .06 

i=:1]. $ CtS. 



.05786125)150.0000000000(2d9L51=p. Ans. 

1618125 rem. 1 

2. What is the real estate of $285 a year, to commence 4 years 
hence, worth in present money, allowing the purchaser $6 per cent, 
for prompt payment ? Ans. $37(i^.44cts.+371 197056 rem. 



Case 2. 

When P, T, and R are given, to find U. 

t 
RuLB. — pxrxr— 1=U* 

Examples. 

I. A freehold estate has been bought for $2591.51cts.+ 1618125 

rem.) which does not fdmmence till the end of 3 years ; what is the 

yearly income, allowing the buyer $6 percent, for his ready money ? 

, 3 t Ans. $150. 

r05|=1.157625=r 

.05==r-l. 

^788125=rxr-L 
2591.51=p. 



149.9998381875=p x r x r- 1. 
1618125=rem. 



$150.0000000000=:u. 
% A real estate has been sold for $3762.44cts.+ 371 197056 rem. 
which does not commence till the end of 4 years ; what is the year- 
ly income, allowing the purchaser $6 percent, for hisready money ? 

' Ans. $285. 

■ . . ■ 

ALLIGATION. 

Alligation is a rule by which two or more simple quantities, of 
different qualities, may be mixed together, so that the composition 
may be of a mean or middle quality : it consists of two kinds, name- 
ly, Alligation Medial and Alligation Alternate. 



OF ALLIGATION MEDIAL. 

Alligation Medial is used to find the mean price' of any part of 
4 eompoaitiODj when the seyeral ingredients and their respective 
^rjces are given. 
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f Rule. 

As the whole composition is to its whole valu^y so \b aoy pari 
thereof to its respective value. , 

Examples. 

1. A farmer mixed 20 bushels of wheat».at 83|cts. per bushel, and( 
86 bushels of rye, at 50cts. per bushel, with 40 bushels of barley, at 
33Jcts. per bushel ; please to inform me how much one bushel of 
the composition is worth ? 

6ushef9, cts. I $ ctx. 

iiO of wheat, at 83 J per b.=:16.66§ 
36 of rye, at 50 per b.= 18.00 
40 of barley, at 33 J per b.=13.33i 



96=: the whole 48.00=: va- 

composition. lue of the comp'n. 

B. $ B, 
As 96 : 48 :: 1 

1 



Abbreviated. 

ht^. eta. $ cts. 

20x83J=xl6.66§ 
36x50 s 18.00 
40x33J=13.33J 



96 ) 48.00 



96)48.00 



Ans. OOcents 
per bushel. 



Ans. 50cts. per bush. 

% A farmer would mix 20 bushels of wheat at $1.00 per bushel« 
18 bushels of rye at66§cts. per bushel, 12 bushels of barley at50ct8. 
per bushel, and 10 bushels of oats at 40cts. per bushel, together, 
what will one bushel of the composition cost ? Ans. 70cts. 

3. A vinter mingled 5 gallons of Canary, at $1.34cts. per gallon, 
6 gallons of Malaga, at $1.16cts. per gal., and 7 gallons of white 
wine, at $1.25cts per gallon; what will one gallon of the mixture 
cost? Ans. $1.24 Jets. 

/ 4. A refiner had 51b. of silver bullion of 8oz. fine, 101b* of 7oz. 
.fine, and 151b. of 6oz. fine, which he melted together; I demand 
the fineness of lib. of the mass ? Ans. 6oz. 13pwts. 8grs. fine. 

5. If 4oz. of silver, worth 60cts. per oz. be melted with 8oz. at 
48cts per oz., what is one ounce of the mixture worth ? Ans. 52ct8. 

6. A grocer mixed 2cwt. of sugar, at 56s. per cwt., 8cvvt. at 43s. 
per cwt. and 2cwt. at 50s. per cwt. together ; what is the value of 3 
cwt. of the said mixture } • ' Ans. (y£ 19s. 

.7 A wine merchant mixed 12 gallons of wine, at 4s. lOd. a gal. 
with 24 e^s. at 5s. 6d.i and 16 gals, at 6s. 34d., what is a gallon of 

Ihe sa^ mixture worth ? Ans. 5s. 7d. 

■ i ^- ■ 

OF ALLIGATION ALTERNATE. 

Alligation Alternate is the method of finding what quantity of 
"each of the ingredients whose rates are given, vi\V\.\i^ \vfe^%.%^^8cc^ ^.^ 
compose a mixture that may l^ar a given r^ile •, ^o, \>[v^\.*\\.Ss> ^^"v^- 
werse of Alligation Medial, and may be pio\ed\>^ *\X- . 
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Ca8B 1. 

When the respectivo prices of the several ingredmnts ate glven^ 
40 find how much of each ingredient will be required to make % 
^composition that will bear a certain price propounded. ^ 

Rule. 

\ 1. Place the prices of the several ingredients in a perpendiculat 
-order, with the mean rate of the intended composition on the loft 
hand. 

2. Link or connect each price which is less than the mean rate 
t>f the composition, wkh one or more that is greater. 

3. Take the diflference between the price of each ingredient and 
the mean rate, and place them alternately, each against its yoke 
fellow. 

4. If only one diflference stand opposite to any given price, it 
^ill be the quantity required at that price-^but if there be several, 
their sum will be the quantity required. 

5. If all the given prices are greater or less than the mean rate 
of the composition, they must be linked to a cipher. 

6. Different modes of linking will produce different answers ; all 
of which may be proved by Alligation Medial. It makes no di^ 
lerence which of the answers is obtained first. 

.Examples. 

1. How much rye at 4s. .per bushel, barley at 3s. per bushel, and 
oats at 2s. per bushel, will be required to make a composition woitk 
Ss. 6d. per bushel ? 



d.C48 
Mean rate =30 < 36 V 

24; J 



6 of rye 

6 of barley } Ans. 
18+6=24 of oats 
Explanation. — ^The difference between 24 and 30 is 6, which 
is tlie quantity of rye and barley, because 46 and 36 are both linked 
to 24 ; the difference between 30 and 48 is 18, and the difference 
between 30 and 36 is 6, the sum of these two differences » 21, 
which is the quantity of oats required< 

Proved by Alligation Medial. 
6x4=24 
6x3=18 
24x2:^=48 

36 )d6(2s. 6d. proof. 
72 

18 
12 

a6)216<M. 
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\ 

I! 



Rule. ' 

' 1. MttHipIy the tiumber of terms, less 1, by the Ciommon difllfit^ 
leiib^, and to that product add the first term — the sum wiH- b^ tb^ 
last term or greater extreme. 

2. Multiply the sum of the .two extremes by the number of tenns, 
joid.h&lf the prodnct'WiU'be |he sum of all the terms; or, multiplj 
the sum of the two extremes by half the number of termsi and thi 
product will be the sum of all the terms. 

£XAIIIP|.ES. 

I. A merchant sold 19 yards of shalloon at Sets* for the'first ydk 
6ct3. for the second, 7cts. for the third,^ &c. increasing 2cts< ev^ 
yard; what did the shalloon amount to ? 
Tb^ ntunber of terms »= 19 3^t9*.=:the less extreme. 

Subtract I SOcts.ssthe greater eixtreme* 

18 42cts.=^sum of the extremes* 

The common differencexs2 19= the number of terms« 

36 2)798=:the whole product. 

The first term =3 — r- 



— 399cts. =$3.99ct3. Ana, 

The last term t=39 

ExEMPLiFici^TioN.— ^If another series of the same kind with th<l 
given one be placed under it in a reversed order, then the sum of 
every two corresponding terms will be equal to the sum of the ex'' 
tremes. Consequently, any ope of those terms being multiplied by 
the number of terms, must give the whole sum of the two series i 
therefore, the half of the whole sum of any two series will ,t>e the 
sum of all the seriesi .^: 

Let 1, 2, 3, 4, 6,6^7, 8, be the given series, 
And 8, 7) 6, 5, 4, 3, 2, 1, of the ^ame kind re.?ei»ed- 

«/, «/| *Ji lij V, ", V, »/, 

Now 9x8-r2=36. lv.^^r 

And 1+2+3+4+5+6+7+8=36. 5 ^^^®^- 

2. Suppose 100 stones w^e laid a yard distant from each otheo 
and the first stone a yard from a basket ; what distance will a mail 
travel who gathers them up singly, and returning to the basket with 
one stone at a time ? A us. IrOlOO yards. 

3. Sixteen persons bestowed charity on a poor man ; the first 
gave him 5cts., the second 9cts., and S4^ on in Arithmetical Pro- 
gression; how much did the last person give, and what sum did tlie , 
indigent person receive? Ans. The lastperion gave 65ct8., 
and the poor man received $5.60 cents. 

4. How many strokes will the. hammer of a te^viWx ^W^^^^s^i^si 
inl2horfra? ^^"^'^ 

^ In a dertain triangulaK feeld, t\iei^^ ^e 4\ vi^* S*"^ w«^v^ 
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Find the differleii^^ between the priee df eal^hnsigfredient maA 
the mean rate of the whole mixture, and place ihemaileviuitely,u 
in case the first. Then say — 

As the difference opposite the price of the given quantity, 
Is to the given quantity ; 
So is each of Ihe other differences, ■ ' 
To its respective quantity. • i 

Prove the questions by Alligation Medial. 

Examples. 
1. A grocer would mix SOIbs. of sugar, at 14cts. per pou^d, with 
some at 9cts., ^Octs.^ and 13cts. per lb. ; how much of es^ch sort 
inpst he mix with the 3Q pounds, that the mixture. may be sold at 
12 cents per pound ? 

the price of th.c given .<|uantity ; therefore f 
say: 

dif, tbs, dif, ibs, cts» 

1. As 2 : 30 :: 1 .. 15 at 9 per lb.) ^* 

rrlhe 2. As 2 : 30 :: 2 .. 30 at 10 per lb. S > 

difference opposite to 3. As ^ : 30 :: ? .. 45 at 14 per lb. ) 8 

Proved, ! ; 

lbs, ds, cts. ' 

Given quantity =30 x 14=420 

15x 9=135 
30x10=300 
46x13=585 





120 ) 1440(12c<s. proof, 
the price of the given quantity ; therefore, I 

d, lbs, d. lbs, ctu 

As 3 : 30 :: 2 .. 20 at 9 per Yb.} ^ 

2. As 3 : 30 :: 1 .. 10 at 10 per lb. > > 

difference opposite to 3. As 3 : 30 :: 2 .. 20 at 13 per lb. ) S 

A man would mix 10 bushels of wheat at 75cts. per bushel, with 
rye at 50c!ts., barley at 34cts., and t)ats at 18cts. per bushel ; I de- " 
mand how much rye, barley, and oats must be mixed with the 10 
bushels of wheat, that the whole compound may be sold at 39ct8. 
per bushel ? 

5+21=26 10 X 75=760 

21 =21 8 1 x60=i=403H 

36 =36: 13+ix34=470+^ 

ll+36«547 18AxlB=325iV 

B, . , r- . . 

1. Am 26:m:2l..Bj\oixp\ % «i ^\^^ .(?»<ita. ^rooC 

9 As 26: J0:;36..13Hbar\ey V < — — 

r As a6:I0::47..18T^ pats ^ a ^^^ 




e's, B» etf, €U, 

18 V 38 10 X 75=760 



^9 






^5«rX50==!19,^ 



5g (75/21^ 17,^Xl«=808ff 

D. B. P. B. — — ; 

1. As 21:10:: 5.. 2A6frye) » tt4jji 13551A 

2.A821:10::11.. ^.-VMey' "^ ^* ^^ 





3, As21:10:;36..l7^oat3 )<5i 730 ) 28470. (39cts. proof. 

D ff D B '■ 

11 ==11 1. AB5:lO::26..52 0frye ) » 

^^6-;|. llat;47 2. As 5rlbj>47.j94 of barley S ^ 

,21+ 5=;26 3. As 6:10::1L.26 of oats ) ^ 

5 ^s^ 9' 

J7* Bt B* B* 

g ^42 rye . g,if l^ii^-rye . g C 1+frye g (10 rye 

<}< 72 barley <<, 5A-barley -^ < 18r^ barley -< <18iVbar. 
^ ( 2$J oats .1^ ( 2-^^ oats ^ ( 13fi oata j^ ( 18^ oats 

8. A man would mix 10 bushtels of wheat at 4s. pet bushel, with 
rye at 3s., barley at 2s., and oats^ at Is. per bushel ; how much rye, 
barley, and oats must be mixed with the 10 bushels of wheat, that 
the whole compound may be sold at 28d. per bushel ? 

B» B B». B» 

^ t 2Jrye . cl r40 rye ri C 8 rye ^^ ( 10 rye 

« < 5 bar% » ? 50 barley » ^ 10 barle]^ g V 14 barley 
^ ( 12} oats ^ (20 oats . ..^ ^ (U oats ^ ( 14 oats 

B, B. B, 

io(12Jrye «5 C 2 rye ^ r^. (50 rye 

^ 2 \ ^ barley «5 < 14 barley « < 70 barley , 

<< ( 17 J oats s ^ ( 10 oats , << f 20 oats 

V 

4. A roan being dfttertnined lo mix 12 bushels of oats at'ts^ 6d. 
per bushel, with barley at 2s. 6d., rye at 3s., and wheat at 4s. per 
bushel ; I demand how much rye, barley, and wheat must be mix* 
ed with the 12 bushels of oa-t^, that the whole compound maybe af- 
forded at 28. 9d. per bushel ? ^ ; , ; 

Ans. 1. 60 bushels of barley, 60 of ryc^ and 12 oi w;heat. 

Anis. 2. 2bushel8 If peck (of barley, %b. l|p. ofry4,and 12of w^eat.. 

Arts. 3. 10 bushels of barley, 10 of rye, and 12 of wheat. 

Ans. 4,. 72 bushels of barley, 72 of rye, and l^pf \yhe2^t. 

A11S.5. 2 bushels of barley, 12ofrye^and 10 of whoat^ 

Ans. 6. 14bush.lgpeokitfl^ley, feb,l|p^ofj:ya^ 141) Jl'p^eC wheat. 

AnsV.7,. l^JhusKeteVf cacksott^ 1 
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VASE 3* 

When the pripes of all the ingredients, the quantity to be cora^ 
pounded, andthe .mean rate of the whole eompositiop are given, to 
find how much of each, ipgredient will be necessary to make up the 
quantity required. 

:IIULE. 

Find the differences between the priee of each ihgi'edient, kni 
the mean rate of the whole coriipositioii, and placife them alternately, 
as in case the 1st ; then aay— 

As the sum »bf all' the differencesy 
■' lis to the quantity to be compounded ; S' 
So is eaolivespeoiiv^ 'difference, -■■ C ' 
To the quantity required at tha^rate. 

'' Examples. , 

1. Suppfbset I have four sortfe of currants, viz^ At 8 cents, 12 cents, 
18 cents,, and^ c^nts pet pounid ; 'the worgt will not S(6ll, and the 
best are (oo dear, T therefore conclude to nrak«P a compositioa of 
l^.pounds, which Iprpposip selling at 16; cents per pound. Ilow 
m^ch of -each sort will be required ? 

Ws, jP« fbs* cts, 

120:: 6. .36 at 8p^rlb.\ 
120:: 2.. 12 at 12 per lb. I Ist 
120 :: 4 ...24 at 18 per lb. [Auk 
120 :: 8. ,48 at 22 per lb. j 



Mean 
rale 16 



cis. 

8 -. 6 1 


12 


2 


^ 18 

22 _ 

■0 


4 


.8 



1. As 20 

2. As 20 

3. As 20 

4. As 20 



20= the sum of all the differences. 



cts. 



16 



8| 
12 


6 ' 


18 


8 


«2 


4 



tn' 

9y 



1. As 

' ;2.:as 

'3; As 

A. As 



20: V. . 

ih, , fits, per Ibf 

9^^ at 8^ 
36i^ at 12 
55A-at 18 
I8/3 at 22 

ibs, ots, 

28iVat;8 
SUA at 12 
28 tS^ at. 18 
42/Vig;.28 



(HbAnp^ 



D, Hfs. D, 

20 :. 120.:{ 2 . 
20 : 120 :; ft. 
20 : 120 :: 8 . 
20; m A 4 . 


Iht. 

. 12 
. 36 

. 48 
,24 


' ... * 

; ibs> ■ ^i»'V 

^ (32 at 8 

.-§ ) 8 at 12 

2 ) 48 at 18 

-? I 32 at 22 


I 1 

er/6. 


per lb. 
per lb. 
p^r lb. * 
per lb. 


> ■ . » ■ .■ ■ • 

f 


Ana. 



at 



8 



_ per lb.; 
at 12 perUb. 
at 18 per lb. 
at 22 per lb. 





lbs. ets*p€rlbi 

24 at 8 
32 at 12 
16 at 18 
48 at 22 

cts, 

8 per lb. 
12 per lb. 
18 per lb. 
22 per lb. ' 



% Hbirnmny gftllbns of water mint be raizeft with wine at 48ct0. 
Mr galloox 8o as to &11 a Teasel of 80 gallooB, thai may be aold at 
SSfcts. per gallon ? Ana. 25 of water* 

3. How much sogsr at lOcts., l^cts., and 15ctf» per lb., will be 
required to compose a mixture of 240Ib8. that may be sold at IScts*. 
per lb. ? Ans. 601bs. at lOcts ; GOlbs. at 12cts., and laOlbs. a^ 
15cts.perlb.? 

4. How much' gold of 15, of 17, of 30, and of 22 caraU fine, 
most be melted together, to form a composition of 40oz. of 18 car^ 
ats fine ? Ans. 1. 16oz. of 15 carat8,.8oz. of 17 carats, 4oz. of ^ 
carats, and 12oz. of 22 carats fine. — ^Ans#2. 8oz of 15 carats, lOozw 
of 17 carats, 12oz. of 20 carats, and^4oB. of 22 carats fine^—^Ans. 3. 
12oz. of 15 carats, 12oz. of 17 carats* 8oz. of 20 carats, and 6oz. 
of 22 carats fine. 

The student will please to find the four remaining answers, and 
prove them all by Alligation Medial. 



POSITION. 

Position is a rule which teaches us how to find an nnknown tram- 
ber, by using one or more supposed nnrabers- 11 isdivJMied into 
two patts, namely, Single and Double. 



I. OP SINGLE POSITION. 

Single Position teaches us how to resolve those questions whose 
answers are proportional to their suppositions : that is, such as re- 
quire the multiplication or division of the number sought by any 
proposed number ;■ or, when it is to be increased or diminished by 
Itself, or any part or parts of itself, a given number of times, &c. 

Rule. 

Choose any convenient number at [Measure, and wock with it a- 
gjeeably to the tenor of the qnestion ; then say, 

As the result of the operation, 
Is to the supposed number ; 
So is the given number, 
To the Bomber required. 

PR0»F. 

Work with the answer according to the teiior of the quetitido, and 
the result will be equal to the given number. 

N. B. — Many questions which are commonly Wrought by Posi- 
tion, may be solved very conciselyrby Vulgar Fractiot& ^^Wvox.^ 
•uppositioji. 

23* 
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C?ABE 3. 

When the pripes of all the ingredients, the t|)iaiitKty to be eon- 
pounded, and^the mean rate of the whole eompo^tiop are given, to 
find how much of each. ii)gred}ent will be necessary to make up the 
quantity required. . . ^ ■ 

..RlJLE._ 

Find the differences between the priee of each ingredient, and 
the mean rate of^ the whole coiiipositioil, and plac^ them alternately, 
as in case the 1st ; then aay.«— 

As the ^um^ bf all the difTereiices, * 

lis to the quantity to be compounded ; '" . ' ' 
So is eao]i vespeoiiv^-difference, 
To the quantity required at tha^rate. 

'\ Examples. 

1. SupJ)/bset I have four sortfe of currants, viz ': At 8 cents, 12 cents, 
IS cents,, aiud 122 c^nts per p^und ; 'the worst will not sell, ^ndthe 
best are too dear, T therefore 'conclude to ' ntakef' a compositioa of 
130.poundfi, which Lprppos^ selling at 16; cents per pound. Qow 
m^cb'Ofjeach sort will be required ? 

X>. lbs. jP. ibs, €t9. ■> 

1. As 20 : 120 :: 6 *. 36 at 8 p^r lb.\ 

120:: 2.. 12 at 12 per lb. [ ht 
120 :: 4 ...24 at 18 per lb. f Ani. 
120::8.,.48at22perlb.j 



■1 


eft. 

8 -. 6 1 


Mean J 


12 


2 


tale .161 18 


4 




.22,. J 


.8 



2. As 20 

3. As 20 

4. As 20 



20= the sum of all the differences. 




< 
-a 

(SJr. 



1. As 

;2.:As 
3; As 
^4. As 



20 

9A-at 8^ 
36|f at 12 
55 A- at 18 

I8/3 at 22 

■ ' . ■' ■ • 

lbs, ots, 

28Wat 8 
y- 2M- at 12 

;28t^tttvl8 

42^1^;, 22 



20 
20 
20 



Ufs, D, lbs, 

120 :: 2 .. 12 

120 :; 6 :.. 36 

120 :r 8 .. 48 



at 8 per lb«; 
at 12 perjb. 
at 18 per lb. 
20 ; Wxx 4 m 24 at 22 per lb. 





lbs. : gt$,'ff«r'lb* 

32 at 8 

8 at 12 

48 at 18 

32 at 22 




<HbAQ9*< 



per lb. 
per Jb. 
'p&rlb.^ 
per lb. 



J. 



7tiiAn8. 




lbs, . cts*piriit 

24 at 8 
32 at 12 
16 at 18 
48 at 22 



per lb. 
per lb. 
per lb. 
per lb. ^ 




% How nrnnf gallons of water mint be raizeft with wine at 48ct0. 

gallooy 8o a8 to &11 a Teasel of 80 galione, that may be told ut 

its. pel gallon ? Ana. 25 of water* 

3. How much sogsr at lOcts., 12cts., and 15cts» per lb., will be- 
required to compose a mixture of 2401b8. that may be sold at IScts- 
per lb. ? An^. 601bs. at lOcts ; 601bs. at 12cU., and 120lbs. a^ 
15cts.perlb.? 

4. How muchr gold of 15, of 17, of 30, and of S2 carats fiae, 
most be melted together, to form a composition of 40oz. of 18 car^ 
ats fine ? Ans. 1. 16oz. of 15 carats,. 8oz. of 17 carats, 4oz. of 20^ 
carats, and ISoz. of 22 carats fine.— Ans^2. 8oz of 15 carats, 16oz. 
of 17 carats, 12oz. of 20 carats, and^os. of 22 carats fine.— Ans. 3. 
12oz. of 15 carats, 12oz. of 17 carats, 8oz. of 20 carats, and 6oz. 
of 22 carats fine. 

The student will please to find the four remaining answers, and 
prove them all by Alligation Medial. 



POSITION. 

Position is a rule which teaches us how to find an nnknown iitfm- 
Ber, by using one or more supposed numbers.- 11 is divided into 
(wo parts, namely, Single and Double. 



I. OP SINGLE POSITION. 

Single Position teaches us how to resolve those questions whose 
answers are proportional to their suppositions : that is, such as re- 
quire the multiplication or division of the number sought by any 
proposed number ;• or, when it is to be increased or diminished by 
Itself, or any part or parts of itself, a given number of times, &c. 

Rule. 

Choose any convenient number at pleasure, and work with it a- 
gyeeably to the tenor of the qnestion ; then say, 

As the result of the operation, 
Is to the supposed number ; 
So is the given number, 
To the number required. 

Proof. 

Work with the answer according to the tenor of the quetftloo, and' 
the result will be equal to the given number. 

N. B. — Many questions which are commonly wrought by Posi* 
tion, may be solved very conciselyrby Vulgai i^n.tl\!(^tA '«iSi^^>^ /^ 
Opposition, 

23* 
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EZAMPLKS. 

1." Whit number u «h'«t of which the J, J, ftiid J wiH' raakft 101? 
Suppose the numbeT to ba 60, Examine the same question 

Then i of 60=30 worked by Vulgar Fractioiw. 

And I of 60=20 ij.i,i 26 ISnumeratOT; 

And I of60=16 4+i+4-24 ^' Igdenonr. 

_ N. D. iivtn 

Therestilt=65whichi8tooli»dc; -^ 13.t 12 :: 104 number, 
therefore, I say, as 66:60::104 I* 

60 ' 

. 13)1348 

66)6340 . — — 

' Ans. 96 BB before. 

The true niimber=96 Ana. 3. A peraou after expendiu 
Kow J of 96=46 i and ^'of his money, bad $60 

And ^ of 96=33 left; howmany had heat Grat?' 

And I of 96=34- Now i+i=fi expended, and 

II, or 1 — t\=/j left ; therefoia 

104 groof. As 5 : 13 :: 60 .. ^144 Ads. 

3. A, B.^and C bought a quantity of goods amounting to #612, 
of which Bum A paid*tbree times more than B and B four timei 
more than C ; hew much did each man pay? 

A paid $433, B S144, and C $36. 

4. A man overtaking a maid driving a flock of geese, said lohe>, 
how do you do, sweetheart ? where are you going with yoar 40 
geese ? Indeed, sir, said she, I-ha?e not 4&,~ but if I had as many 
more^half as many more, and 10 geese besides, I shouU have 40. 
How many, geese had she ? Ana. 12 geese, 

5. Suppose I have a cistern full of water, with three unequal 
pipes: now ihe greatest pipe. will empty the cistern in one hour, 
the second in two, and the third in three. In, what time will tho 
cistern be emptied, if all three of the pipes are left open at once ? 

Ans. 33 minutes 43^ secondi. 

6. What is the age of a person who says, that, if fof the yean 
I have lived be multiplied by 7, and § of them be added to the pr»i 
diict, the sum will be *29S ? ' Ans. 60 years. 

7> A schoolmaster being asked how many scholars he had, an- 
swered, if to double the number Tnow have you add ^, J, J, and J 
of them, I shall have 435; hew many scholars had he ? Ans. I'JO. 

6. What sum will amount to $869 in 13 years, at 9^ ptr cent. 
pec mmum;? ' Aii». $500. 

9. A certain^sum of money is to be divided among A, B,. ~ 
and E, in such. « manner that A may have J, B J, C A. D, 
G the remainder, which is^ $40; what is the sum and ea"' 
Mhara'ef it ? Ans. The sum is $100, of which. A gets $i 
€ m, R 0, and E the lest, mte^ » %W. . . 
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10. A man after expending i and | of his yeaily income, had 
$5i6| left ; what did his yearly salary amount to ? Ana* $160. 

11. When A, B^.and G were talking of their ages, B said his age 
was equal to 1^ times the age of A, to which C replied^ I am twice 
and T\r ^^^ ^^ of you both, and the sum of our. ag$s is equal to 93; 
what*, was the age of each person? 

Ans. A was 12, B 18, and C 63 years of age. 

12. A man having found a bag of dollars, said that the i, it i, 
and i of them made up the sum of 57; please to tell me how ma- 
ny dollars were in the bag ? Ans-^GO. 
. 13. The yearly interest of Miss. Charlotte's money, at $6 per cent*, 

exceeds one-twentieth of the principal by $100, and she does not 
intend to marry any man who is not scholar enough to tell the 
amount of her fortune. Pray, sir, can you obtain her consent ? 

Yes, sir, she is worth exactly $10000. 



II. OP DOUBLE PdSlTION. 

Double Position teaches us how to resohe questions by making 
use of two supposed numbers. Those questions in which, the re- 
sults are not proportional to their suppositions, belong to this rule.:, 
that is, such as those in which the number sought is increased or 
diminished by some given number which is not any known part of 
the number required. 

Rule. 

1. Suppose any two convenient numbers, and work with each, 
of them agreeably to the fenor of the question, and if the error bo 
too great iii either of the operations mark it with +} but if it be to<r 
tma\\ mark it with—. 

- 2. Multiply the first position by the second error, and the second 
position by the first error; . 

3. If the errors be alike, that is, both greater or both' less than 
the given number^ take their .difference for a divisor and the differ^ 
ence of the products for a dividend. ' 

4. If the errors be unlike, that is, one too much and the other 
too little, then tkke their sum for a divisor and the sum of the pro- 
ducts for a dividend ; the quotient in either case will be the number ^ 
required. 

Proof. 

Work with the answer according to the conditions of the quet-- 
tion, and the result will be equal to the given number. 

Examples. 

1. A man was hired 50 days on these conditions, that is, for eve- • 
ly day he worked he should receive 75 centa^ a.Tvd fet «^««:^ ^^>a^ 
WM$ id)© he shouM forfeit 25 cents •, at tlwfc ex.\fa^^ox5L.^\^ ^^wfe^^caft.^ 



snt 
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be reeerred S27.506t9. How tiitny dajD did he ittoAi, ftad Bew^ 
many was he idle P 



1st. Suppose he worked 30 days, 
then he was idle 20, of course : 

/>. cte. $ eta. 

Now 30x75=22.50 he earned. 
And 80x25=: 5.00 forfeited. 



2d. Suppose he worked 36 days, 
then he was idle 14, of course : ^ 

D, cts, $ cli. 

Now 36x7d:£=27.00 lie earned. 
And 14x25= 3.50 forfeited. 



The sum rec'd 17.50 
The^given sum 27.50 

The first error 10.00— 



The 8«m rec'd 23.50 
The given sum 27.50 

The 2d error 4.00— 



The first position =30 X 4i)0=120.00 
The second position=36x 10.00=360.00 

"^!oQ ) iiooa 



He worked 
And he was 



40 days. > . 
idle 10 days. 5 ^°'* 



* 91 The head of a certain fish is 9 inches long, and its tail is asfi)ng 
lis its head aiid half of its body, and the length of its body is equah 
to the length of its head and tail ; what is the whole length of tho^ 
fish? 



mcift^. 
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]. Suppose the body to be 20 % Suppose the body to be dd 

Then one half of the body= 10 Then one half of the body= 15 

The length of the head = 9 The length of the head = 9 

The length of the tail ttt 19 The length of the tail = 24 

The length of the head = 9 The length of the head = 9 

the head and tail added = 28 The head and tail added = 33* 



The length of the body = 20 

The first error = 8 

The first position 



The length of the body 

The second error 
=20x3= 60^ 



= 30 

="a 



The second positioa=30x 8=240 

The true length of the body=s 36 inches. 



18 inches. 
9 inches. 



Half the body = 
The head= 

The. true lex^th of the tails 27 inches; 
therefore, 36+27+9=72 inches. Answer. 



t^ TfHpmeij namely, A^a]idB,1aNQ\>oi^^^msL<&mc M 
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sttyetr one fifth of his every year, but B^ by spendihg $1^ per an-- 
num more than A, at the end of 6 yeans finds himself 9400 in debti 
What is their yearly income, and what docs each one expend per 
annum ? Ans. Their true income is 9500 peranham ; A expends 
$400 and B $550. . , 

4; A sheep fold was robbed three nights in succession*; th# 
first night half the sheep were stolen and half a single sheep more-; 
the second ni^ht half the remainder were taken and half a single 
sheeb more; the third night they took half of what yet remained' 
and half a single sheep more : all of whioh was done without killings 
any sheep, and there remained at least 20 sheep in the flock. How 
many were there at first ? Ans. 167 sheep. 

5. By his will a father has directed that his eldest son is to hare 
in the f^rst instance $1000 out of the whole estate, and |hen to re- 
ceive \ part of the remainder; the second son is to have first S2000 
out of the residue left by hi» elder brother, and then \ part of the 
remaitider ; 'the third son is to have $3000 out of the balance left' 
by his two elder brothers, and thjen ^ part of the remainder; and 
so pn to the last sop, whose portion will be what his elder brothers 
have left, and all their portions must be equal. Required : 1st. The 
father's estate ? 3d. The number of his sons ? 3d. The portion 
of each son j^ Ans. The fathter^s estate was §25000, he had 5 sons, 
and the portion of each son is $5000. ,' 

6. A maji having sold his cattle, received lor them all the sum of 
^dOO', being paid for evety steer $20, for every cow $12, and for 
^very calf $2 ; there were as many steers as cows, and for every cow^ 
two calves; how many were there of each sort? 

Ans. 25 steers, 25 cows, and 60 calvcs.L 

7. One being a9ked' what time of the day it was„ answered, the 
day at this time is 14 hoiirs long ; therefbre, if you add J of the 
time past since sun rising to \ of the remaining time till sun setting 
the sum will be the time required ; what o'clock was it when the 
question was propounded ? Ans. 8 hours 24 minutes from sun ris- 
ing, consequently the remaining time is 5 hours 36 minutesy 

8. A son asked his father how old he was; his father replied, 
your age is now \ of mine, but 4 years ago your a^ was only \ of 
what mine is now; what were theipages? Ans. The father's age 
was 70, the son's age was 14. 

^ 0.^ A gentleman has two horses of considerable value and a car-* 
riage worth lOOiS ; now, if the first herse be harnessed to it, he and. 
the carriage together will be three times the value of the second^, 
but if the second be harnessed to it they will be 7 times the value 
ef the first; what is the value of each^ horse? The value of the first 
horse is £^ the value of th^ pecond £id. 

.10. A, gentleman went into a school where the scholars were ve- 
^y studious; ho; therefQrie,,gay,e each of lYiem\^ cspN^v^'^^^^^'^^^' 



oentaleft; but, if he had ghren them 13^ centfc. apiece, he wonlil 
hate wanted 25 a^nts. How many acholais were in the said 
achool? Ans. ISscholaia.. 

11. A, B, and Q would divide $89 among them in such a man* 
ner that B may have $5 more than A and C $10 more than Br 
what is each man's share ? : Ans. A most have $20, B $35, and C 
$35. 

13. D, £, and F would divide $100 among them so that E maj 
btve $3 more than D and F $4 more than £ ; what is the share of 
•ach man ? Ans. D's share is $30, £'& $33, and F's $37. 



. ARITHMETICAL PROGRESSION ♦ 

Any rank or series of numbers more than two, increasing orde* 
creasing hy a commqn difference, is said to be in Arithmetical Pro- 
gression. 

When the succeeding terras of a progression increase by a com- 
mon difference, they form an ascending series, but when they de-^ 
crease by a common difference, they form a descending series. 
Thus i ^ 4 6 8 10 12 Sec. is an ascending series. 
^ 12 10 r 6 4 2 Sfc, is a descending series. 

The numbers which form the series are called the terms of the 
progression. The first and last terms are extremies, a^d the other 
terms are called the means. 

There are five terms in Arithmetical Progr.ession, any three of. 
ifhicfa being given, the other two may be easily founds 

1. The first term ) -d .^ • ^ 

2. The last terin J Extreme^. 

3. The number of terms S 

4. The common' difference > Means.. 

5. The sum of Ul. the terms ) 

N. B.— »In any series of numibers in Arithmetical Progression^ 
the sum of the two extremetS is equal to the sum of any two means, 
which are eqnally distant from the said extremes, as in the, above se- 
ries, where, 12+2=il4, l0+4srl4, and 8%6=sl4» . When the ^ 
number of terms is odd, the middle one s&pplies the place of two 
terms, as in the following series, 7, 6, 5,4i 3, 2, 1, in which, 7+1 
tnB^ 6+2ear8, 5+3=s8, and 4rf4=?;8# See the exemplification fol- 
towing the first example, u I ' • > 

" .■•< ■■;. C/AS0 1«- ■ . ■;, 

■ When the first term, the comm^Mi difference, and number of 
terms are given, to find th^ last term gnd sum of all the terms. 

' Arithmettcal Progression wilLadmit of 20 problems. See MrJ Ni<;hoIagPi)(e*kWuf» 
'Aridtm0tiet99coadedtii9»fi79t^ 
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''■■• ''' " Rule. • ' 

^ 1. MttWpIy the number ef terms, less 1, by the common iiWtr^ 
lehi^y-afid to that product add the first term— the sum wiH be th^ 
last term or greater extreme. 

2. Multiply the sum of the two extremes by the number of termi, 
joid.half the prodnctwillbe |he sum of all the terms; or, multiply 
the sum of the two extremes by half the uuaiber of termsj and t}i# 
produGt will be the sum of all the terms. 

EXANPI^ES. 

1. A merchant sold 19 yards of shuldoon at 3cts» for the'first yd^ 
5cts. for the second, 7cts. for the third,> &.c. increasing 2pts, ev^ 
yard ; what did the shalloon amount to ? 

Th^ number of terms 9: 19 3<>t3*.=sthe less extrem?. 

Subtract 1 ' 30cts.:=sthe greater Q](treme» 

18 4^ct5.=±sumof theextrexaet» 

The common differencers2 19=thc number af temiff^ 

36 2)798=the whole product. 

The first term = 3 *-*r- 

— 399cls.=$3.9&cts. Ans, 
The last term =39 

Exemplification.— If another series of the same kind with th^ 
given one be placed under it in a reversed order, then the sum of 
every two corresponding terms will be equal to the sum of the ex* 
tremes. Consequently, any ope of those terms being multiplied by 
the number of terms, must give the whole sum of the two series > 
therefore, the half of the whole sum of any two series will .1)6 the 
turn of all the series^ . .': 

Let 1, % 3, 4, 6,6, 7, 8, be the given series. 
And 8, 7> 6, 5, 4, 3, 2, 1, of the /same kind reye<f»ed. 

979r9*979;"9r9r9, 

Now 9x84-2=36. ? p,^^f 

And 1+2+3+4+5+6+7+8=36. 5 ^'^^'• 

2. Suppose 100 stones w^e laid a yard distant from eacki other, 
«nd the first stone a yard from a basket ; what distance will a map 
travel who gathers them up singly, and returning totlie basket with 
one stone at a time ? And. IrOIOO yards. 

3. Sixteen persons bestowed charity on a poor man ; the first 
gave him 5cts., the second 9cts., and sj^ on in Arithmetical Pro- 
gression ; how much did the last person give, and what sum did tlie , 
indigent person receive ? Aus. The last person gave 65cts., 
and the poor man received S5.60 cents. 

4. How many strokes will the hammer of m t^^>dL\»x <;\aO%>N3r^<^ 
in 12 hours .> K^s^a.^V^ 

{k Ina certain triangulax field, lYiex^ ^e 4\ w^« ^"^ ^'ws^x^ 
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first row being in one corner, contains but a single hill, and the last 
row on the opposite side contains 81 hills; how many hills of corn 
Are *m the said field ? Ans. 1681 liilli. 



Cass % 

When the two extremes and the number of terms are giv^o, to 
find the common difference of all the terms. 

Rule. 
Divide the difference of the extremes by the number of terms 
Ifess 1, and the quotient will be the common difference of all the 
terms. 

BXAMPLSS. 

1. A certain debt is to be discharged in a year by weekly ptj- 
mentSj the first payment to be 8^ cents and thi last $8.58^ cents) 
what is the common difference of each payment, and whole debt ? 



52 
1 




aaej 



.. ^«.«„^o .^ 8.668=2600 thirds. 

51)8.50.(I6Jct8.=theeoiii- " 52 . 

6 1 ' ''man differ^iice 



340 



of each payment 



5200 
13000 



306 5 ^)135200 

■ — 3)67600 thirda. 

17) ?f s=§ ofa cent. The debt=$225.33ict8. An». 

Ol / 

2. A man is to travel from the city of Washington to a certai» 
place in 19 days, and go but 6 miles the first day, increasing every 
day by an equal excess, sd that the last day's journey may be 60 
miles ; what is the common difference and distance of the journey ? 

Ans. Common difference=3 miles ; distance, 627 miles. 

3. A man had 10 sons whose several ages differed alike ; th« 
yeungest was 3 years old, and the eldest 48 ; ^v hat was the com- 
mon difference of their ages ? , Ans. 6 years. 

4. I'here are 21 persons whose ages are equally distant from each 
other ; the youngest is 20 years old, and the eldest 60 ; what is thi 
common difference of their ages, and the age of each person ? 

Ans. The common difference is 2 years. 

years. 

20=i=the age of the first person. 
20+2=22=: of the 2d person. 

22+2=24r± of the 3d person. 

24+2=26= of the 4th person. &c. 

A A certaiD debt is to be diachaiged at 11 separate payments, the 
ilhst payment ia to be ^, and tiieW\.^l^\ vj\v^\. \^ V!s«i commoi 
<^^Rtf&/eiice of each payment? K5»v^- 
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GBOMETiUGAL PROGRESSION.* 

Any rank or series of numbers contintially increasing by a com** 
«l!ion multiplier, or decreasing by a common divisor, is said to be in 
Geometrical Progression. 

rpi ( 1, % 4y 83 16, &c. is an increasing geometrical series^ 
^^ 1 16, 8, 4, % 1, &c. is a decreasing geometrical series. 

Inhere are five terms in Georaeteical Progression, any three of 
which being given, the other two may be easily found. 

1. The first term. \ t;.^,,^,^„ 

2. The last term. ] Extremes. 

3. The number of terms. 5 

4. The ratio. > Means. 

5. The sum of all the terms. ) .! ,, 

The common multiplier or divisor, by which the series is increa^- 
^ or decreiased, is called the ratio. 

N. B«— ^In any rank or series of numbers, which increase or de^ 
erease by a common ratio, the product of the two extremes is equal 
to the product of any two means, equally distant from the said ex- 
tremes, as in the series, 2, 4, 8, 16; the product of 16x2 is equal 
to the product of 8x4, each product being 32. When the number 
-of terms is odd, the middle one supplies the place of twoiterms, as 
in the series 27,9, 3, the product of 27X3 is equal to the pr.oduot 
of 9x9, each product being 81. Also, the product of any U wo 
means divided by either of the extremes will produce the other exr 
treme, &c. &c. 



When the £rst term, the ratio, and number of terms are given, ^ 
find the last term, and the sum of all the series. 

.' Rule. ;-•»•' 

!•. Raise the ratio to the power whose index is one less than the 
anmber of terms given in the qttestion ; which, being multiplied by 
the first term of the series, will give the last term or greater extreme* 

2. Multiply the last term by tne ratio, and from the product sub- 
tract the first term of the series ; then divide the remainder by th« 
ratio, less one, and the quotient will be the sum of all the series. 

Examples^ 

1. If the first term of a geometrical series be 5, the ratio 3, and 
tbe number of tenns 7, what is the last term, and the sum of the 
series. 

^ Gecmietricsl PrograMion will admit of 18 probtemi. See Mr. Nicholu PUi:%*% Ur^ 
lecoBd edifKNib 1797. 

24 
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729=sthe 6th power of the ration 
Multiply by d=the first term of the Beries. 

Answer 3645s=the la^t term of the series. 
Multiply by 3=tiie ratio. 

10935 
Subtract 5s=The 1st term of the series. 



The ratio=3-l=2)10930 



Answer 5465=the sum of the series. 
2. If the first term of a geometrical series be 4 and the ratio 4, 
what is the 9th term only ? 

The ratio =4, and the 8th power of 4=65536 
Multiply by the first term 4 

The 9th term of the series s=26-2 144 



8. A gentlemap by his will Jeft 
1\is estate to his five sons, in the 
following manner, that is, to his 
youngest son $1000, to his se- 
cond $1500, and ordered that 
each son should exceed the next 
younget by the equal ratio of 1 J ; 
what was the whole amount of 
the gentleman's estate ^^ 

The ratio = l.5| =5.0625 
Multiply by 1st term= 1000 

The last term = 5062.5000 
Multiply .by the ratio = 1.5 

253125000 
50625000 



Subtraot 



7593.75000 
1000= 1st ter. 



Ji>-l.=:.5)659S.75000 



4. A man bought a horse, and 
by agreement was to give a far- 
thing, for the first nail, two for 
the second, four for the thiTd,&.c.; 
there were 4 shoes and 6 nails in 
each shoe ; 1 demand what the 
horse is worth at that rate ? 

Ans. 4473924^6 5s. 3|d. 

5. A thresher wrought 20 days 
and received for the first day's la- 
bor 4 grains of wheat ; for the 
second 12 ; for the third 36, &a. 
How much did his wages amount 
to, allowing 7680 grains to make 
a pint, and the whole to b» dis- 
posed of at $1 per bushel? 

% Ans. 8l4187.75ct8. 

6. A gentleman, whose daugh- 
ter was married on a new year's 
day, gave her a guinea, promis- 
ing to triple it on the first day of 
each month in the year; what 

^\^ \X^\ ^W>W>TW ^TClOUUt to ? 
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7. An ignorant f<9p wanting^ to purchase an elegant house, a fa- 
cetious gentleman told him he had one which he would sell upon 
these moderate terms, namely : that he should give him one cent 
for the first door, two for the secpnd, four for the third, and so on, 
doubling at every door, which were 36 in all. It is a bargain, cried 
the simpleton, and here is a dollar to bind it. How much did the 
house cost him ? Ans. $687194767.3ticts. 

8. A crafly servant agreed with a farmer (ignorant in numbers) 
to serve him 1^ years, and to have nothing for his service but the 
produce of a wheat corn for the first year, and that produce to be 
sowed for the second year, and so on from year to year till the end 
of the said time. I demand the worth of the whole produce, allow- 
ing the increase to be but in a tenfold proportion, and sold out at 
60 cents per bushel ? Ans. $113026. 

9. A man threshed wheat 9 days for a farmer, and agreed to re- 
eeive but 8 wheat corns for the 'first day's work, 64 for the second, 
and so on, in an eightfold proportion. What did his 9 days' labor 
amount to, rating the wheat at 83^cts. per bushel ? 

Ans. 4^260, rejecting remainders.. 

10. A merchant sold 30 yards of fine silk velvet, trimmed with 
gold very curiously, at 2 pins for the first yard, 6 pins for. the second, 
18 pins for the third, &c., in triple proportion. I demand how 
much the velvet produced when the pins were aflerwarda sold at 
100 for a farthing ; also, whether the merchant gained or lost by the 
transaction, and how much, supposing the velvet to have cost him 
lOOJB by the yard ? Ans. The velvet produced 2144699292£ ISs.. 
O^d., and the merchant gained 2]44696292iS 13s. OJd. 



PERMUTATION. 

The permutation of quantities is the showing how many different: 
ways any given number of things may be changed, so as to assume 
different positions: thus<— abc, acb, bac, bca, cab, cba, are six diffe* 
rent positions of three letters. 

Case 1. 

To find the number ofpermi;itations or changes that maybe made 
of any number of things, all different firom each other. 

Rule. 

Multiply all the terms of the natural series of numbers, from 1 «p 
to the given number, continually together, and the last product will 
b« the number of permutations required. 

UXAMPLSS. 

Ik 

1. Hflw. many changes of position can a company of 6 men assume i 
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8. How man J different nnmbers can /be inade with 123496789^ 
lx2x3x4x5x6x7x8xe«36S»80. Ana. 

3. How many changes may be rung upon ISbells, and how long^ 
will they be ringing but once over, supposing 24 changes to be 
rong in one minute, and the year to contam 365 days and 6 hours ? 

1x2x3x4x5x6x7x8x9x10x11=39916800 

12 



24)479001600=changes* 

60) 19958400=:mmute8. 

365 days 6 hours=8766 hours)332640hrs.(37 years. 

24)8298 hours rem. 

7)345 days 18 honw. 

49 weeks 2 days ; 
consequently^ the number of changes is 479001600, and the time is 
87 years, 49 weeks, ^ days, and 18 hours. 

4. Seven gentlemen that were travelling met together by chance 
at, a certain inn upon t6e road, where they were so well pleased 
with their host and each other's company, that, in a frolic, they of-^ 
fered him $100 to let them stay at that place so long as they, toge- 
ther with lum, could sit every day at dinner in a different order. 
The host, thinking that they could not sit in many different posi-- 
tions, because there were but few of them, and that himself could 
make no considerable alteration, he being but one, imagined that 
he should make a good bargain, and readily (for the sake of a good' 
dinner and better company; entered into an agreement with them, 
and so made himself the eighth person. I demand how many dif- 
ferent positions they sat in, and how* long they staid at the said inn, 
allowing the year to be 365 days 6 hours ? Ans. They sat in 40320 
positions, and staid at the said ina 110 years, 142 days, and 12 hours. 



Case 2. 

Any number of different things being given, to find how many 
changes can be made out of them, by taking any given number of 
quantities at a time. 

Rule. 

Take a series of numbers, beginning at the number of things gi-^ 
ven, and decreasing by 1, to the number of quantities to be taken at 
a ikime^ and the product of ail the terms, tojcen as above directed,. 
friJI be the answer required^ 



' Examples. 

L How many changes may be 5J. How many words ean be 

mng with 4 bells out of 8 ? made with 6 letters out of 24, 

, 8 bells. ' admitting a number of conso- 

7 nants may make a word ? 

-— 24x23x22x21x20=5100480 

56 19 



6 



3^ Ans; 96909120 

5 



Ans. 1680 changes. 



Case 3. 

Any number of things being given, whereof there are several 
things of one sort, several of another sort, &c., to find how m,any 
changes may be made out of them alL 

Rule. 

1. Take the series 1, 2, 3, 4, &c. up to tJie whole number of 
things given, and find the product of all the terms. 

.2. Take the series 1, 2,. 3^ 4, &c. up to the number of things gi- 
ven of the fiiist sort, aud do tlie same by the second, third, &c. sorts. 

3. Divide the product of all the terms by the joint product of the 
different terms,, and the quotient will be the answer. 

Examples. 

1. How many changes or variations can be made out of the let- 
ters in tl^e word Zaphnathpaaneah ? 

There are fifleen letters in the given word ; therefore, the num- 
ber of things given is 15— consequently 

1x2x3x4x5x6x7x8x9x10x11x12x13x14x15= 
1307674368000= the product of the whole number of terms — and 

* Ix2x3x4x5^=the number ofays ^=120 

* 1x2 (=the number ofpees ^= 2 . 
1x2x3 ^=the number of aitches)= 6 
lx2(=the number of ens )= 2 

Now, 120x2x6x2=2880=the divisor. 

2880>1307674368000(454053600 Ans. 



% How manydifferent numbers can be mad<^of the foRomu^^ 
gures 1223334444 ? k&a.^^i^««s^ 

24* 



S9S «n.AiuuM«^ 

COMBINATION. 

The combination of quantities is the showing how often a lest 
Bomber of things may be taken out of a greater, and combined to-- 
gether, without considering the order they stand in : thus— out of 
tlie letters abc there are three combinations of two, that is, ab, ac, 
and be. 

Rule. 

1. Take the series 1, 2, 3, 4, &c. up to the number to be takei^ 
It a time, and find the product of all the terms. 

8. Take a series of as many terms, decreasing by 1, i^om the giv- 
en number out of which the combination is to be made and find the 
product of all the terms. 

3. Divide the last product by the first, and the quotient will be 
the answer required. 

Examples. 

1. How many combinations 2. How many combiAations 

can be made of? letters out ef 12? ca» be made of 6 letters out of 

1 12 the 24 letters of the alphabet? 

9 11 Ans. 134596. 

— rr- 3. Abutcherbargainedwith a 

* *"* farmer (well skilled in numbers) 

3 2? for a dozen sheep, (at 2dolJ8. per 

■g 1320. head) whieh were to be picked 

^ ^ out of 2 dozen ; but, beinglong 

_ -- in choosing them, the fariAertokf 

24 11880 him that if he would give him a 

6 8 a cent for every different dozen. 

— rte^ixAix which might be chosen out of the^ 

120 95040 ^ 2 dozen, »he should have the^ 

^ ^ whole,to which the butcher read- 

720 665280 '^7 *^«*^^ ' ^^^^^ ^i^^^W^ 

J Q him? Ans, j^27041.56cts^ 

.._ .— 4. A general was asked by his 

0040 )3991680(792 Ans. king what reward he should con- 
fer on him for his services ; the general required ^a penny for every 
file of 10 men in a file, which he could make out of a company of 
90 men ; what sun did it amount to ? Ans. 23836022841i6 58.^. 



OF MENSURATION. 



Mensuration teaches us how to find 1^ area or superficiaPcon' 
tent of any ptem surfaee or s^porficies* Also^ the solidity oreabi* 
m/ iH>iitaiit of an J toU4 bod^. 
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N. H— 1. A superficies or surface is an extension of two di- 
mQnsipnSf namtly, length and breadth, but is not considered as hav- 
ing thickness. 

% A solid body of any thing has three dimensions, y'iz., lengthy 
breadth, and thickness. 

TABLES OF DIFFERENT MEASURES. 
I. Of Lineal Measures. 



12 inches 

3 feet 

6 feet 
i6J feet or 

5^ yards 
do poles 

8 furlongs 



nrake 1 foot. 

make 1 yard. 

make 1 fathom^ 
rod, pole 
or perch. 

make 1 fbrlong. 

make I mile. 



make 1 



IL Of Square Measvrbb. 
144 inches make 1 foot. 
9 feet make 1 yard. 

36 feet ipake 1 fathom. 

1600 poles make 1 furlong.. 
64 furlongs make 1 mile. 

N. B.-«-The chain made usie of in measuring land, commonly 
called Qunter's chain, is 4 poles,, or 22 yards in length, and contains 
100 equal links, each link being iW of a yard, equal to .66 decimals 
of a foot, or 7 inches and .92 decimals of an inch long. An acre of 
land is equal to 10 square chains ; that is, 10 chains in length and' I 
in breadth ; 4640 square yards, 160 square poles, or 100,000 s<yium: 
links (each being the same in quantity) make 1 acre.^ 

III. Of Cubic Measurer 



1728 cubic inches make 

27 cubic feet , make 

166^ cubic yards make 

128 cubic feet, or 8 ft. in length, > ^^^^ 

4 in breadth, and 4 in height 5 
24| cubic feet, or 16J ft. long, > ^^^^ 

1^ thick and« 1 in height ) 
231 cubic inches make 

282 cubic inches make 

268| cubic inches make 



1 cubic fool. 
1 cubic yard. 
1 cubic rod. 

1 cord of woodl 

1 perch of stone. 

1 gallon wine measures 
1 gallon ale measure. 
1 gallon dry measure. 



MENSURATION OF SUPERFICIES. 

The area of any plain surface is estimated by the number of 
equares contained within the bounds thereof, without any regard to 
tluCkness. The side of a square may be an inch, a foo^ a yaxd, a 
link, a chain, or a pole, whichever maf suit best in the opinion of 
the calculator ; and hence the area i^ said to be so many square in- 
ches, square feet„ square yards, square links, &c. according to tb« 
dimension of the measuring unit. 

PinoBUxl. 

To find the area «{ a ac^xnsft*^ 
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tn. 



6=J 



// 



Rule. 

Multiply the side of the giren square into itself, and the prodnct 
will her the area or superficial content, and of like name with the de* 
nomination of the measuring unit, let it be inches, feet, or yards 
respectively. 

EXAMPLXS. 

1. Required the area of a square 2. Requhed the area or super- 
whose side is 15 feet 9 inches. ficial content of a square floor, 

each side of which is 16 feet. 
16 feet long. 
16 fe«t wide* 

96 
16^ 

Ans; 256 square feet, because 
the measuring unit is one foot. 

. 3. W^^^ is the area of a square 
field whose side is 37 chains and 
25 links ? Ans. 138a. 3ro. Ipo. 

4. What is the area of a square 
field whose side is 250 yards ? 

Ans. 12a. 3r. 26p.+560. 

6. What is the area of a square 
floor that measures 24 feet 6 in; 
9 sec. every way ? 

Ans. 603 sq. feet, Sin. 9sec. 6 
thirds and 9 fourths. — The stu- 
dent is requested to prove the 
answer to be right by Practice 
and Duodecimals. 



Ji, in, 

15 9 

15 9 

I 

225 
11 3 
lis 
00 6 9 



Ans.248 9 
by duodeci- 
mals, cross 

multiplication. 



3=5 
of 6 



{6 


tn, 

9 

3 


47' 

1 


3 

5 


236 


3 



'/ 



7 
3 



10 6 

11 3 



Ans. 248 9 
by practice. 

By whole numbers. 

ft. in. inches, 

15 9=189 
15 9=189 



12)35721 =produclfn seconds. 
12)2976 9'' 

Ans. 248 9" 

Problem 2. 
To find the area or ^perficial content of a parallelogram or long 
square. 

Rule. 
Multiply the length by the breadth^ and the. product will be the 
area or superficial content required. 

Examples. 

1. What is the superficial content of a plank that is 14 feet6 iq^ 
c^e/s long, and. 4 feet 9 inches wide ? Ansr 68fl. lOin. 6 sec. 

2. What is the arqa of a field, ii^ acres, whose length is 14 chains 
^0 links, and breadth. 9 chains 75 links ? Ans. JL4a. 0roo.-22per. 

Problem 3. ' 
When the breadth of a plank is given, tofindhow much in length-. 
will make a square fopt. . ' . .: 



or yard, &c. square ; but enriched motildings, and some otBcr arti^ 
eles, are oAen estimi^ted by lineal or running measure, and some 
things are rated by the piece. 

. 1. Of Flooring. 

Joists are measuted by multiplying their breadth by their depth, 
and that product by their length. They receive various names ao 
cprding to th^ position in which they are laid to form a floor, siick 
as trimming joists, common joists, girders, binding joists, bridging 
joists, and ceiling joists. See Mr. Hawney's Mensuration, page SSI- 
Examples. 

1. If a floor be 57 feet 3 inches long and 28 feet & inches wide,, 
how many square» of flooring will it contain ? 

ft» in, in, ft, in. in, ft, in, 

57 3=687 57 3=57.25 6in.=:J)57 3 

28 6=342 28 6= 28.5 28fl.6in. 



12) 234954 1,00)16,31.625 1603 

12)19579 6'' , Tr""^a^^ ^''®" 
^ Ans. 16sq. 31ft. 625 

1,00)16,31 7b.6^' by decimals. . 1,00)16,31 7 6" 

Ans. 16sq, 3Tft. 7in. 6" Ans. i6s^iftr7in. &^ 

by whole numbers. by Practice. 

2. If a floor be 53fl. 6in« long^ and 47fl. 9in. broad, liow mtnjr^ 
squares of flooring are contained therein ? Ans. 256q8. 54ft« 

3; In a naked floor the girder is 14 inches deep, 1 foot widey and 
80 feet long ; there are 8 bridging joists 6^ inches deep, 3 iaches 
wide,' and 20 feet long ; 8 binding joists 8| inches deep, 4 hichea 
wide, ind 9 feet long ; 24 ceiling joists 4 inches deepj 2^ HHihes 

wide; and 6 feet long. Required the> solidity of the whole ? 

fi, in, 
I The girder contains - -. « 23 4 solid 

, ^ bridging joists contain^ -.^ -^l 6 

3 binding -'•^ - 17 

24 ceiling — - -.10 . 

An». 72 in ill. 

r^ Suppose a. house of three stories, besides the ground floor, is 
to be. floored at 6^ 10s. per square, (the workmen to And materials,) 
the house measures 20'feet 8 inches by 16 feet 9 inches ; there are 
7 &xe places^^2' of them measure, each, 6 feet by 4 feet 6 inches-? — 
2 others, each, 6 feet by 5. feet 4 inches->-2more, each, 5 feet 8 is« 
ches:)>y 4 feet 8 inches, and the 7th 5 feet 2 inches by 4 feet ; the 
well-hole for the stairs is 10 feet 6 i^che^ by 8feet9ittche8. What 
vill, the ' whole amount to J ^ 



sso 
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An Example. 
Suppose ABGD to represent a 
rhomboid, the two longest sides, 
namely, AB and CD, each being 10 
chains 50 links, and the> perpendicu- 
lar height AE 7 chains 60 links ; re- 
quired, the area in acres, &c. 

ch. lu ch. U, 




E 

a, roo. po. 

10.50 X 7.60=^ W^=7.98000=7 3 36 



acrtM, 



tenthi, 

8 Ans. 



Problem 6. 
To find the area of a triangle. 

Rule. 

1. If it be a right angled triangle, multiply the base by half th« 
perpendicular, or half the base by the whole perpendicular, and the 
product in either case will be the area or superficial content re- 
quired. 

2. If it be an oblique angled triangle, (whether obtuse or acute,) 
multiply the base by half the perpendicular, let fall from the oppo- 
site angle, or half the base by the whole perpendicular, and the 
product in either case will be the area required ; or, multiply the 
whole base by the whole perpendicular, and half the product will 
be the area. 

KoTE. — An obtuse angle contains more than 90 degrees, and 
mn acute angle leiss. 

Examples. 

I. Suppose the base AB of the right an- « 

gled triangle ABC to measure 10 feet 9 iur 
ches, and the perpendicular BC 7 feet 3 in- 
ches, what is the area ? 

in, ft, in, 

3= J) 10 9=:base AB. 

7 3in.=per. BC. 

75 3 

2 8 3" 




^ 



2)77 11 3 

38 11 7 6'" Ans. Prove theanswer to be right by 
decimals and duodecimals. 

2. The oblique angled triangle c 

ABC being given, draw a perpjendi- 
cular from the obtuse angle at C to 
the base AB, and that perpendicular 
is the height of the triangle. The 
base AB iis supposed to be 84 poles ^ 
and the perpendiculuiT CD Ki&\ \v\v«lI \i 

is tie area in acres, &c. ? J^ii*. "^^ ^cxtii^xo^^^^ ^^\^v 
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Problem 7. 

To find the area of a triangle 
•when tlie three sides are given. 

Rule. 

From half the sum of the three 
«ides subtract each side severally, 
then multiply the half sum and ^ 
the three remainders continually i^^ >ift«.Q« 
together, and the square root of YK^finZoft 
,the product will be the area re- iK^cnZi^ 
quired. 7 oU— ID 

An Example. 

In the triangle ABC let the 
ifide AC be 40 poles, CB 50, and 
AB 60 ; required, the area in 
iicres, &c. ? 

Ans. 6a. Oro. 32po. 




2)150 

Half75=sum. 
_35=ldif. 

2625 

25=2 dif. 



65625 

15=3 dif. 



984375=pro. 
duct of the half 
Bum and 3 dif. 



984375(992 
81 



189)1743 
1701 



1982)4275 
3964 



Sllrem. 
4,0)99,2 poles. 

4)24 32po, 

6a. Or 32po. 



Problem 8. 

To find the area of a trapezium. 

Note. — A trapezium is an irregular figure of four unequal sidei 
and unequal angles. 

HULE. 

Draw'^a diagonal line from one of the angles to the opposite an- 
gle, as AC, then the trapazium will be divided into two triangles, 
of which the diagonal AC is the common base ; then draw perpeh- 
dicular lines to the diagonal from the opposite angles and add them 
together, and multiply half that sum into the diagonal, or half the 
diagonal into the whole sum of the perpendiculars, and the product 
•ither vray will be the area of the trapezium. 

An Example. 

In the trapezium ABCD, the B ' 

diagonal AC is 48 poles, the per- 
pendicular pE 16, and the perpen- 
dicular BF 28, the sum of the per- 
pendiculars is 44, whose half is 
22, which, being multiplied into 
48, n[ill give the area re^fited. 

Ans. 6a. 2ro. 16po. 

Examine the .work carefully qy- 
«r/ way. 




THB 



Problex 9k 
To find the area of a trapezoid* 
Note.— -A trapezoid is the segment of a trianglei cut off byaliiM 
psrallel to the base. 

RULS. 

Add the parallel sides together, and multiply half that sum by tl» 
.perpendicular breadth, and the product will be the area required^ 

A.H BxAXPLE. 
Itfthe trapezoid ABCD, the side 
AD is 24 feet, and the side BC is 
16ft., and the perpendicular breadth 
BE is 12 feet ; what is the area in 
square feet ? 

84^ 16-7- 2 X 123r240 square feet, 
the area required. 



B 






E 

Problem 10. 

To measure a circle and its parts. 

tn the annexed circle ABCD, th^ arch 
fine ABCD is called the periphery or cir- 
isomference ; any line, as DB or AC, 
passing the center E, cuts the circle into 
two equal parts, called semicircles, and 
■Qch lii;ies are called diameters of the cir»- 
<ie. If two diameters be drawn through 
R circle at right angles to each other, 
(key divide the circle into four equal parts, 
CRiled quadrants ; half the diameter of 
any circle is called the radius or semi- c 

diameter, and is ^he distance taken in the compasses to describt 
tiie circle. 

PROBLCM 11. 

The diameter of a circle, being given, to find the circumferenoek 

Rule. 

This may be done by several proportions. 

L As 7 is to 22, so is the diameter to the circumference of the eirck. 

Or, more exactly*— 
& , As 113 is to 355, so is the diameter to the circumference required. 
t^ As 1 is to 3. 1416, so is the diameter to the circumference required. 

Examples. 

r 1. If the diameter of a circle be 1, what is the circumference ? 
As 7 : 22 :: 1 to 3. 142857+ 1 rem. By the 2d rule— As 1 Id : 355 
X 1 to 3.1415929+23 rem. or rather 3.1416 which is the circumfei^ 

^nce of a, circle, whose diameteT\a \;uTi^Sa^Q;ii%\^«t«d%.nd used by 

mMtbemtLticUna rr being themoa\.a.cc\xta.\.e« 
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'2« If the diameie^r of a circle be S, w)iat i? the circamference ? 

Ans. 6.2857+ by the 1st rule, and 6.28318+ by the 2d rule. 

3. If the diaioeter of a mill wheel be 16(1. what is the circumfer- 

<cace ? Jrns. 50.2857ft. by Istrule, and50.26548ft.+by2d rale. , 

Problsm 12. 
The circamference of a circle being given, to find the diameter. 

BtfLE. 

1 . A9 22 id to 7, so 19 the circumference to the diameter of the circle. 

2. As 355 is to 1 13, so is the circumference to the diamet/^,required# 

3. As 3.1416 is to 1, so is the circumference to the diameter. 

Examples* 

1. If the circumference of a circle be 3.142857+1, (by the first 
7ule,) what is the diameter ? 

22 : 7 :: 3J42857+1 
■ * 7 



22)22.0000QQ 

Ansr 1= diameter. ' 

i. If the circumference of a circle be 3.1415929+23, (by the ad 
cule,) what is the diameter ? Ans. 1. 

3^ If the circamference of « circle be 3.1416, what is the diame- 
ter by the 3d rule ? Ans 1^ 
4. If the circumference ^of a circle be 6.28318584+8, what is 
the diameter by the 2d rule? Ans. 2. 

PROBLEH 13* 

To find the area pf a circle> 
Rule. 

1. Multiply half the circumference bylialf the diametejt, or mul- 
tiply the whoiexircumferenceb% the whole diameter, and divide the 
product by 4, and the result either way will be the area required. 

2. Multiply the square of the diameter by .7864, and the product 
will be the area required. Tor the area of a semicircle tak^ One 
half the area of the whole circle, and for a quadraint take one fourth^ 

Examples. 

1. What is the area of a circle ^hose diameter is l,tind circuip- 

ference 3.1416, by both rules ? 

2)8.1416 .3. 1416= whole circum. 

TTZZ: . C^ >. l=whole diameter. 

1.5708=half circum. .— 

,5=half diameter. 4^3.1416 



.> r ii 



\- » 



;A»iS. .78540=thQ^reaof acir- . An^. .7854=the sameAaa^befet^i*, 
de whose diameter is 1. . - .. 

85 
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2. What 18 the area of a circle whose diameter is % and cirean- 
feience 6.2832, by ail the rules? Aoa. 3.1416. 

3. Required the drea of a circle "whose diameter is 22.6, and ci^ 
cttmference 71 ? Ans. 401.19. 

4. There is a round table .whose diameter is 5 feet ; what is tha 
japerficial content ? Ans. 19ft. 91in. 44 decimals. 

Problks 14. 

The diameter of a circle being given, to find the side of a square 
thatiB eqnal in aieato the given circle. 

RuiK. 

1. Multiply the diameter of ^e circle by .88623, and the product 
will be the side of a square equal in area to the given circle. 

2. As 19 : 17 :: the diameter to the side of an equal square. . 
Note.— -.88623 is the side of a square cnrhich is equal in area, 

nearly, to the area of a circle whose diameter is unity. 

EXAHPLES. 

1. What is the side of a square that is equal in area to a ciide 
whose diameter is 22.6 ? 

.68623 X 22.6=?20.028798 =the side tequired,and 20.0287 X SO.0987 
=401.1488+- See 3d example under problem 13th. 

^. If the diameter of a circle be 12 inches, what is the side of a 
square equal in area to the circle ? Ans. lOin. .63476 'decimals. 

Problem Id. 

The side of a square being given, to find the diameter of a circle 
that is equal in area to the square whose side is given. 

Rule. 

Divide the side of the given square by .88623, and the quotieat 
will be the diameter required. 
Note.— .686 will be sufficient in common business. 

Examples. 

1. If the side of a square be 20fl. .028798, what will the diame- 
ter of a circle be that is equal to the square ? 

20.028798-:- .886^i3=22in. 6=the diameter required. 

2. What is the diameter of a circle that is equal in area to a square 
whose side is lOin. >63476 ? Ans. 12io* 

Problem 16. 

To find the length of any areh of a circle. 

Rule. 

From 8 times the chord of ha]f the arch, subtract the chord of Che 
wliole arch, and one-third lOf the remainder will be the length of 
4b0 grcb line required^ 
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£xamp:(.£8 

I, In the annexed segment of a 
circle ABCD, let the whole chord 
ADB be 34.4, and the chord of 
half the arch AC or BC 19.8 ; what 
ift the length of the whole arch line 
ACB? 



19.8=: the chord AG or BC. 
8 

1584 

34.4= whole chord of ADB. 

3)i24;o 




N. B. — This problem is use- 
ful in finding the concave su^ 
face of a vaulted or arched root 
See problem 19th. 

icns. 41J=the length of the whole arch line ACB. 

2. If the chord of half the arch AC'be 1^ feet, and th^ chord" 
of the whole arch ADB 216 feet; what is the length of the arch line 
ACB? Ans. 264' feet* 

Problem 17. 

To find the area of the segment ofa circle that is less than a semicirck. 

Rule. 

To two thirds of the product of the chord and height of the segi- 
ment, add the cube of the height divided by twice the chord, an4' 
the sum will be the area. 

An Example. 

In the preceding segment ABCD, the chord ADB is 34 4ft., anidl 
the height CD is 12fl. ; required the area ? 



34.4=the chord, ADB. 
I2=the height CD. 



a)4i2.8 

137.6 

2 



S75.2=§ of 344x12 

26.=cube of 12-r twice 34.4 



34.4 
2 

68.8 



12 
T2 

144 
12. 

1728.0 =the cube of CD. 



Ans. 300.2 area. 25+80rem. 

Problem 16t 

To find the convex surface of a sphere or globe^ or any part of 
the same. 

Rule. 

Multiply the circumference of the given globe or Sphere by itt 
diameter, or by the height of the part whose surface is required,, 
and the product will be the answer. The dianaelet \a vWVishj^^ST 
tka whole sphere or globe. 



•<#» 
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Examples^ 
L Wl^it is the convex surface of a globe whose diameter is 7 in-* 
ches? As 113 : 355 :: 7 •• 21.991 15+ ^circumference. 

7zsrdiameter. 



The a^rface reqtiiied= 153.93605 inches. Ans. 
8^ If ^ glob9 b(& . It inches in diameter, what is the convex sur- 
face of that part \those diameter is only 5 inches ? Ans. 188.4960. 

Problem 19. 
To find the concave surface of a circular or elliptic vaulted roof. 

Rule. 
Multiply the length of the arch line by the length of the roof or 
rault, and the t)roduct will be the concave surface required. 

Examples. 
1. What is the copcave sur-> % What is the concave. siir-> 



face of a semicircular roof whos^ 
apan is 40 feet and length 1520 ? 

3-1416 

40 

2) 125.6640 

•62.832=length of arch line. 
120=:length of roof. 



face of a vaulted roof in a church, 
the chord of half the arch being 
30 feet, the whole chord 54, .and 
the length 60 feet ? 
30x8-54-r.3=:6-2=arch line, 

60 

•so^^^T. r Ans. 3720 square ft. 

7639.844l5=concayft surface. 

• N. B. — When the height of the vault is less than the radius o^ 
the arch line, it must be fou»d by the 16th problem. 

* " Problem 20. • : 

To find the area of an ellipsis or oval. 
NbTE.-'^^n ellipsis or oval is a curve which returns. into itself 
lU(e a circle, but has two diameters, one longer than the other; the 
longest is called the transverse and the shortest the conjugate di- 
ameter. 

Rule. 

Multiply tjie two diameters together, then multiply the product 
by .7854, and the last produpt will be the area of the ellipsis. 

B 

An Example. 
In the annexed ellipsis, AfiCD, 
the ti%n$verse diaweter AC is 88ft. 
and the conjugate diameter BD is 
72ft.; what is the area or superficial a 
content in fe^ ^ 

88;jc72'x .7854=4976.2944 feet= 
area required.. 




MENSURATION OP SOLIDS. 

The measure of any solid body is the whole capacity of that body, 
when considered under the triple dimensions of length, breadth^ 
and thickness. A cube Mrhoseside is one inch, one foot, or one yard, 
&c., is called the measuring unit) and the content or solidity of any 
figure is computed by the number of those cubes contained in that 
figure. A cube is a solid contained by six equal square sides. 

Problkh L-^To find the aolidity or solid content of a cube. 

RuxE.- 

Multiply the side of the given cube into itself, and that product 
again by the same side, and the last product will be the solidity re- 
quired* 

EXAMPUCS. 

1. The Side of a given>'cube is 1 foot 6 inches, what is the solid!'- 
tjr in feet, &c. ? Ans. 3fl. .375=:3fl. 4in. 6 sec. Perform all thr 
work carefully the several ways. 

Ifl. 6in.==1.5fl. and 1.5x 1.5 X 1.5=3.375(1. by decimals. 
1ft 6in. = ljfl.=fft. and|x|Xi=Vft-*3§ft. by vulgar fractions. 
Again.: 1ft. 6in. = 18in. and' 18 X 18 X^18=5832 and 583^.^ 1728 
gives 3fl. 4in. Gsec* by whole numbers. 

2. How many cubical blocks of 6 inches in diameter are equaf 
to one cubical block of 12 inches in diameter ? Ans. 8. 

3. A cellar is to be dug, whose length, breadth, and depth sire 
each lOh. 4m, respective^ ; how many solid feet and yards does it 
contain^ and what will the digging cost at Is. 6d. per solid yasd } 

Ans. 1103 sol. fl. 4in; 5" 4'^', and 40 sol. yds. 23fl. 4in. 5" 4"^ 
The digging will cost 3£ Is. 3Jd. Examine the calculation by Prac*- 
t^ce, and perform the work by whole numbers and Vulgar Fractions; 

Problem 2.— To find the solidity of a sphere or globe. > 

Multiply the circumference of the given sphere or globe byitr 
diameter, and that produi^t by j- part of the same, and the lastpro*- 
duct will be the solidity required ; or, multiply the cube of the di-^ 
ameter b/ .52.36, and the product will be the solidity, as before. : 

Examples. 
1. Required the solidity of a globe whose diameter is 9 inches: 
As M3 : 355 :: 9..28.274336-f^32 rem.=«cir,- 

9^ 



254.469024=«uperficies. 

1.5=t4- of the diameter^ 

1272346120 
2N4e9tt%4 



25' Am. 381.TO3636=a«Amvt^«Cf«*^^^^'^'^* 



9Mk ^ tHB AMI VGAir 

The solidily Qf ft gidbe >' ^ ko516 
whose diameter is one) ""' '^ 

9x9x9=729=cube of 9. 

47124 
10472 
36652 



Ana. 381.7044 as before nearly. TK« 
difference arises by taking the nnmber a little tco much. 

8. Required the solidity of a globe whose diameter is 3 inches? 

Ans. I5in. .1844 by the 2d rale. 

Problem 3. 
To find the solidity of hewn timben 

If a piece of timber be of an equal bigness through its whofa 
length, though there should be a difference between the breadth and 
thickness, if the breadth and thickness are multiplied together, and 
that proiiiuct being multiplied by the length will prcduce the solid 
content required. 

£XAMPLES. 

1. If a piece of timber be 18 inches wide, 9 inches thick» and 9 
feet 6 inches long, what is the solid content ? 

1.5x.75x9.5=10.6875ft. Ans, by decimals. 

I8x9x 114=^18468, and 18468-1728=10.6875, as before. . 

N. B. — I. If Vhe piece- of timber tapei% regularly from one end 
to the other, the breadth, and thickness taken in the middle will, be 
the mean breadth and thickness. 

2. If the timber does not taper regularly, take several dimensions 
and divide their sum b^' the number, and the quotient will be the 
trae dimension, nearly. 

£xample 2. — If a piece of timber be 20^fl. long, breadth at the 
{reater end 21 inches^ at the less 18 inches, and thickness at the. 
greater end) 15 inches, and atlees end' I foot, what is the solidityS^ 

21ili.='1.75 greater breadth. 15ih. = 1.25 greater thickness. 

I8in;=1.5 less breadth. 12in.=: 1.00 less thickness. 



2)3.25 2)2.25 



I.625=mean breadth. 1.125 mean thFckness. 

If ow, 1.62&X 1.125 X2d.5=37.4765625:*the solid content required. 

Example 3.~If a piece of timber be 25 inches square, at the 
greater end, and 9 inches square at (he less end, and 20[feet long, 
what is the solid content? Ans. 40A. lin»8''. 

MS+g-rS^iir aiBan square, a^dL \TxVTxaa-~l44=^40ft. lin. 8'^ 
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Problem 4, 
To fiad the solidity of round timber;. 

Rule. 

1. Multiply the squaro of the quarter girt (or one fourth part of 
the circumference) by the length, and the product will be the solid* 
ity, according to the common practice, though very erroneous. 

2. Multiply the square of one fifth of the whole girt by twice 
the length, and the product will be the solidity, extremely near th« 
truth. Soe Dr. Hutton's Mensuration. 

3. Multiply the square of the circiimference by the' length, <K* 
▼ide the product by ilHaud subtract one-eightb part of the quotient 
from itself, the remainder will be the true soltdiity required; 

Note.— -1. Mr. Bonnycastle says, the 3d rule dilTors fvom the 
truth by only one foot in 2300. 

Examples. 
1. If a piiece of timber be 9f feet long, and the quarter girt be 
S9 inches, what is the solidity ? 

Here 39=:3.25ft. quarter girt. 13ft.=circum. 

3.25 13"=rcircuro. 

iO.5625 squared. 7^) squared. 

. 9.75=the length. 9.75= length. 



Ans. 102.984375 feet by the 1st ,,v77r:--T; 

ntle^. which is 28 feet too little. II) I6.47,7o = product. 

«^^. . ., 8)i49.7954+6=quotient. 

J.2oft.==J girt. i8.7244+2=8ubtract. 

4 __ 

5)'l3iM=circumference. A"*- 131.07l0il.bythe3drule 
' b>K 1 «:*^.,^ Note. — 2. By a careful inspea- 

2 g. ' 01 the above operations, the la- 

-^ qnisitive student will be enabled 

1^2 ®^""®^- to decide for himself, and say 

19.5= the length X 2. which of them ought to be used, 
Ans. 13 1.820 feet by the 2d rule. . in business. 
3. When trees have their bark on, an allowance is generally made, 
by deducting so much frt^m the girt 'as is judged sufficient to reduce 
it to such a circumference as the tree would have without the bark. 
In oak or pine this allowance is about iV or i^ part of the girt ; but 
for elm, beach, ash, &c. whose bark is not so thick, the deductioa 
ought to be less. See Mr. Bonnycastle's note, page 211, and Mr. 
Hawney's on page 210. 

Examplie 2. — The girts of a tree in 4 different places are as fol- 
lows^ in the first place 5 feet 9 inches, in the second 4 feet 6 in*< 
cheS, in the third 4 feet 9 inches, and in the fourth 3 feet 9inche8^. 
Thia length of the whole tree is I5feet; what is the solidity? 

Ans., aeft. 4in, 4i*W' ^»»* Vi ^^^^SLt^'^^ 
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f 
/. tfi. /. tn. /. in» fl «•. /.«!. " 
5 9-^4 6+4 9+3 94-4ss4 8 Ssthe whole gin or circtiiDierence. 

consequently, Ifl. 2in. (V' 9"'= the quarter girt. 
Now, 4ft. 6in. 3''»4.6675, and4.6875-r 5=:.9375ft.;=rf of the whole 

circttmfeience. 
The student will please to perform the rest of the operation. 

Paobleu 5. 
To find how much round timber will square to, 

RULE» 

Multiply the diameter by .7071, or by .71 in common business, 
and the product will be the answer. 

% Multiply the circumference by SHiSS and the product wDl be the 
answer. 

Examples. 

1. Suppose a round piece of timber to be 24 inches in diameter, 
and. 76 in circumference ; how much wilfit square. 

Ans. 17 inchesi nearly, both ways. 

eircum* inehet, 

76 X .225s= 17. 100 Ans. by the 2d rule. 

24X.71 =17.04 {Ans.J^by the 1st rule. 

2: rf a log of round' timber be 13 feet in circumference, how 

much will it square ? Ans. 2ft. llin. .1 

3. If a round stock of timber be 12 inches in diameter, how^ 

much will it square to, when hewn } Ans Sin* 4 tenths. 



OP ARTIFICERS' WORK. 

Artificers estimate or compute the content and value of their 
works by differeiit measures ; that is — 

1. Glazing and mason's flat work, &c. by the foot. 

2. Painting, plastering, paving, &x, by the square yard. 

3. Flooring, roofing, partitioning, ceiling, wainscoting, tiling, 
&c. by the square of 100 feet. 

4. Brick work, &c. by the rod pf 16J feet, whose square is 272:| 
feet. In America, bricklayers' work is generally calculated by the 
1000. 

5. Stone walls are commonly measured by the solid perch of 24f 
feet. The measures generally used by workmen are contained in 
the preceding tables. _ 

Of Carpenters' ANn JbiNERs' Work. 

.Carpenters' and Joiners' work is that ef flooring, roofing:^ parti- 
tioning) weather^boarding, &e. The dimensions are usually* taken- 
in feet and inches, and ^e- content required in squares of 100 feet 
each., 

.X^ Bi^^Laxge and plain' aTtkrka Kt% >i%xv»\!ii xiv»^\aed by the foot 



k 
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or yard, &cc. square ; but enriched mouldings, and some otfier arti-^ 
eles, are oflen estin^f^ted by lineal or running measure, and some- 
things are rated by the piece. 

, 1. Of Flooring. 

Jokts are measured by multiplying their breadth by their depth, 
and that product by their length. They receiv-e varioue names ac- 
cprding to th^e position in which they are laid to form a floor, siick 
as trimming joists, common joists, girders, binding joists, bridging 
joists, and ceiling joists« See Mr. Hawney's Mensuration, page 2SL. 

Examples. 

1. If a floor be 57 feet 3 inches long and 98 feet & inches wide,~ 
how many square» of flooring will it contain ? 

fl* in, in, /?. in. in, ft, iiu 

67 3=687 67 3=67.25 6in.=J)67 3 

28 6=342 28 6= 28.6 28ft. €in. 



12)234954 1,00)16,31.626 1603 . 

ION 1Q57Q A// 28 7 6" 

l^^l»67»b Ans.l6sq. 31ft. 626 

1,00)16,31 7in.6^' by decimals. 1,00)16,31 7 6" 

Ans. 16sq, 3Tft. rm. 6" Ans. iiSsqTFliiprin, fr^ 

by whole numbers. _ _ _ by Practice. 

2. If a floor be 63ft. 6im long and 47ft. 9in. broad, libw mi»ijr^ 
squares of flooring are contained therein ? Ans. 268q8. 64ft, 

3; In a naked ftoor the girder is 14 inches deep, 1 foot wide^ and 
20 feet long ; there are 8 bridging j<>istB %\ inches deep, 3 itches 
wide, and 20 feet long; 8 binding joists 8| inches deep, 4 inchea 
wide, and 9 feet long ; 24 ceiling joi^sts 4 inches f^n^^^ 2} inebes 
wide; and 6 feet long* Required the> solidity of the whole ? 

fi, in, 

.1' The girder contains - •.. -23 4 solid 

.9 bridging joists contain^ -.« - 21 8— «- 

( 8 biu'ding ' - ' ■■»■■ ■ - - 17 ■ 

24 ceiling — -r- - -- 10 



An0. 73 in ill. 

r4>», Suppose a. house of three stories, besides the ground floor, is 
to be floored at6JS10s. per square, (the workmen to And materials,) 
the house measures 20- feet 8 inches by 16 feet 9 inches ; there are 
7 Are place?— *2' of them measure, each, 6 feet by 4 feet 6 inches-r-* 
2 piihers, each, 6 feet by 6, feet 4 inches— -2 more, each, 5 feet 8 in* 
che8;t)y 4 feet 8 inches, and the 7th 6 feet 2 inches by 4 feet ; the 
well-hole for the stairs is 10 feet 6 iUrChe^ by6feet9iuchea* Wlk^V. 
irillth^rwWle amount toj - 
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tn. ft, in, no. feet in, 

ex 16 9 X 4= 1384 8 0=the area of all tfie floors. 



4 6x 6 0x2= 

5 4x 6 0x2= 
©8x 4 8x2= 

6 2x 4 Ox]» 
10 6x 8 9x4= 



54 0=the area of the first 2 fire placefl;- 

64 0=the area of the eccond 2 fire placefu 

62 10 S:^tlie area of the third 2 fire places^ 

20 8 0=the area of the seventh fire placo.- 

367 6 0=the area of the 4 well-holes. 



Dedact 659 6 from the whole area. 



25=i 



« 



1=* 

4=i 



823 

G 10 

8 



4=8sqfl. 25fl. 7iD. 4 seconds. 

ft\ tq, $ cU, 



62 00 d. 
1 12 6 

00 7J+ 
00 1J+ 

00 o|+ 



25= i 



6=xV 

4"= J 



21.661 
8 



63 13 3i= 

Hawney's answer. 




178.87§=aii- 

swer in federal Bionej.- 



Of Roofing. 
Rule. 



When the roof is of a true pitch, (commonlj called a sqnax* 
roof,) that is, when the length of the rafters is equal to f of th« 
breadth of the building, multiply the area of the floor by 1^, and. the 
prodact will be the area of the roof; but when the roof is higher or - 
lower than the true pitch, measure over it from eave to eeve with a 
string and multiply that distance by the length of the roof; the pro- 
dact will be the area or superficial content required. To find the 
area of the gable ends, multiply the breadth of the house by the 
height of the roof, and the product will be equal to the area of both 
gable-ends. ' 

Examples. 

1. If the length of a roof be 46 feet 9 inches, and the girt over 
the top from eave to eave 34 feet 3 inches, what is the superficial 
contentin squares, &c.^ 45ft. 9in.x.34fl. 3in.= 1566ft. llin. 8''= 
16sqs« 66ft. lIin.3'V the- answer. 

2^ If a house within the walls be 44 feet 6 inches long, and 18 
feet 3 inches broad, how many squares of roofing will cover that 
house, supposing the roof to be of the true pitch ? 44ft. 6in. X 18ft.. 
Jb'o.Xli=:12lSft. 2in. 3"=l28q9. 18ft» 2in. 3" answer. 
A \ybsLt will the shingling ot «l \io\xs^ co«X ^\. %Vri^\A; ^t- 
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vsqiiare,'the length within the w^lls being 52 feet 6 inches, and the 
breadth 30 feet 6 inches, the roof being of a true pitch ? 

Ans. .$4S.16^ct8. 

4. The roof ^f a house is of a true pitch, the house measures 40 

feet 6 inches in length and 20 feet G inches in breadth; how many 

squares of roofing are contained thereon, and wha^t will it cost at 

$2.25cts. per square? Ans. 12sqrs. 45flt. 4in. 6'' and $28.03ct8.4' 

• 3. Of Slaters' and Tilers' Work. 

In slatin!7, an allowance must be made for the double row at the 
bottomi. In taking the girt, the line must be made to ply over the 
lowest row of slates, and return up the under side till it meet with 
the wall or eaves-board, but in tiling the line is stretched down only 
to the lowest part without returning it up again. Double mea- 
sure is generally allowed for hips, valleys, gutters, &c., but no de- 
ductions are made for chimneys. Slating and tinning are measur- 
ed'by the square y-ard of 9 feet. 

Examples. 

1. if the length of a slated roof be 36 feet 8 inches, and the gift 
34 feet 6 inches, how many square yards ef roofing will it contain, 
and what will it cost at 80 cepts per yard ? 

, Ans. 140yds. 5ft., cost $112.36«tB. 

2. If a roof that is covered with tin be 24 feet 6 inches long, aiid 
27 feet 6 inches girt, what will the tinning cost at 90 cents per 
square yard? Ans. $67.37^Gt8. 

3. What will the tiling of a barn cost at $3.40cts. per aquare, 
the length being 44 feet, and the breadth 29 feet 6 inches, the roof 
being of the true pitch? Ans. $60 19ct8.8m. 

4. Of Partitioning. 

Boarded oi: planked partitions are measured by the square in the 
same manner as Jlooring — deductions are usually made for doora 
and windows, except thdy are inchided by agreement. 

EXAMTLES. , 

1. If a partition between rooms be 82 feet 6 inches long, and IS 
feet 3 inches high, how many squares are contained therein, and 
what will the work cost at $6.50cts. per square ? Ans. 10 square^ 
10 feet, and the work will cost $65.65cts. 

2. There are 8 partition walls between rooms, each being 14 feet 
8 inches long, and 10 feet 6 inches iSigh; how many squares do the/ 
oontain, and what will the work cost at $7.50cts. per square? 

Ans. 12sqs. 32fl.; the cost will be $92.40ctp« 

5. Of Wainscoting. 

In wainscotting, take the compass of the room for the length, and 
nultiirfy it by the height of the room, fioTa tVie floot \o xXm^ ^^^^S^sql^ 
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mnd the prodact will be the area A aqaare feet, which may be chai^ 
ged into square yards of 9 feet each, or squares of 100 feet each, 
as may be required by the workman. In taking the dimensions, 
the string must be made to ply close into all the mouldings. 

Examples. 

1. The compass of a certain room is 188 feet 8 inches, anil the 
height from the floor to the ceiling 9 feet 9 inches, what will the 
ivainscottingamountto at dOcts..per square yard.^ Ans. $102.19^cts. 

2. If a room be 52 feet 6 inches long, and 44 feet 6 inches wide, 
and 12 feet 9 inches high from the floor to the ceiling, how many 
squares of wainscotting will there be, and what will the work cost 
at $5.60ct8. per square ? Ans. 24sqs. 77fl. 9in. and the work wili 
cost 8138.75cts. 4m. 

6. Of Plasterers' Work. 

Plasterers' work is of two kinds, that is, plastering upon laths, 
called V^eiling, and plastering upon walls called rendering^ The 
dimensions are taken in feet and inches, and content required in 
square yards. Deductions must be made for doors and windows. 

ExAlrPLES. 

1.. If a ceiling be 59 feet 9 inches long, and 24 feet 6 inches wide, 
how many yards of plastering does it contain, and what will it cost* 
at 12^ cents per yard ? Ans. 162yds. 5fl. lOin. 6 seconds — ^the 
cost will be $20.33cts.lm+.593 rem. 

% If a room measure 141 feet 6 inches round within the walls, 
and 11 feet 3 inches high from the floor to the ceiling, what will a 
double coat of plastering cost at 24 cents per yard ? Ans. W6 yds. 
7fl. lOin. 6sec., and the work will c^ost $42.44cts.9m.+.96rem. 

7. Of Painters* and Glaziers' Work. 

Painting is measured by the square yard ; glazing by the square 
foot, or at a stipulated pric6 by the pane according to the size of the 
glass; the dimensions are taken in feet and inchels, ^c. or in inches 
and parts — the line must be made to ply close into all the corners 
and mouldings. Suitable deductions must be made for doors, win- 
dows, &c. 

Examples. 

1. If the compass of a room be 81fl. 8in., and the height 9fl. 6 
inches, how many square yard? does it contain, and what will the 
painting come to at 18cts. per square yard ? 

Ans. 86yds. 1ft. lOin. — cost $l5.51,6m. 66 rem. 

2. If a house be 42ft. long within the walls, and 28 feet wide, 
with a square roof, how many square yards are contained on the 
said robf, and what will the painting cost at I2|bt8, per yard ? 

Ana* 226 ^uix^ y«t4sp-<io^l <iC i^iating $28>88ct5^ 
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DecimaUy. m. ft, in* . 

12.75ft. wide. 6==^)52 6 long. 
52.5 long. 12 9 wide. 

6375 in. 630 

2550 3=J)26 3 " 
'«875 13 1 6 



669.376=:8uperficial content 669 4 6=superficial com 

5=sno, of half bricks. d=no. of balfbrickB. 



3)3346.875 3)3346 10 6 

1115.625=:standard thickness 1145 7 6=sBta»dard thicks 

18 6 



8925.000 6693 9 

1115625 3 



20.081.25=thenumberof bricks 20081 3 0=uumberofbrick8 
required to build the wall. required as before. 

Superficial content in standard thickness. 
272) 1115ft. 7in. 6" (4 rods 27ft. 7in. 6" 
1088 Ans. in rods, &c. 



27ft. rem. 

2. How many square rods are contained in a wall that is 62ft. 6 
inches long, 14ft. 6in. high, and 2^ bricks thick ; and how many 
bricks will be required to complete the said wall ? Ans. 5 rods 167 
feet 9 inches 4^^ &nd 27,500 bricks of the common size will com- 
plete the wall. 

3. If each side wall of a building 45ft. long on the outside, each 
end wall 15ft. broad on the inside, the height of the building S^ft., 
mnd the gable at each end of the wall 6ft. high, the whole being two 
bricks thick ; what number of bricks will be required to complete 
thtf said building ? Ans. 59,760. 

10. Of Stone Masons' Work. 

Stone work is sometimes measured by the solid perch of 24| feet, 
but more frequently by the superficial or solid foot Solid measure 
is principally used for materials, and the superficial for workmanship. 
Masons usually take the whole girt round the outside of the build- 
ing. The thickness of the wall is not reckoned to the mason at leas 
than 18 inches ; but if it is more than that thickness it Qiast be re- 
duced to it by multiplying the solid content of the wall by its thick- 
ness in inches, and dividing the product by 18, which will reduce it 
to the standard thickness. 

Examples. 

i. Bequired the solid content ot ^l^^^nVo^^^^^vs^ 4Bft.6iii.^ 



its keight 10ft. Oin., and thickness 2 feet ; also, what is the solid con- 
tent in standard thickness ? 

fi. in. By DeciiMils. 

• 48 6=length. 48.6x10.75x2=1042.75=: the 

10 9=height. solid content at 2 feet thick. 

^^^r^r, , . . 1042.75x24in. 4-18=1390.333 

521 4 6''=supergcics. + ^the solid content in stan- 

2ft.=thickness. jard thickness. 

Ans. 1042 9 0=solidity2ft.thick 2. The dimensions of a certaiu 
24 inch est thickness. buUding are 58ft. long by 26ft. 

18)25026 0' broad on the outside ; the height 

' is 22ft.^ and the gable at each end 

Ans. 1390 4 0=:8olidity in stan- is 12ft. high, and the wall is 15 
dard thickness. inches thick; there are two doors 

4J by 8 feet each, 28 windows each 3i by 6 feet ; what will the 
mason's work amount to at 56cts. a perch, and what must be paid 
for the stone at 44cts. a perch ? Ans. For the Mason's woik 

$136.02cts. 9ni.+.04, and for the stone- $74.36cts. The student 
is requested to perform the work at large very carefully. 

3. In a chimney piece, suppose the length of the ft. in, 

mantle and slab, each = 

^The breadth of both them together =s 

The length of each jamb = 

The breadth of both together = 

What will be the content of the chimney piece ? • 

fi. in, ft. in, ft, in, 

4. What is a marble slab worth at 80ct8. per superficial foot, thet 
length of which is 5ft. 7in. and the breadth 1 foot 10 inches. 

Ans. ^8.75Jcts.-f .. 

OF GAUGING. 

Gauging is the/art of measuring and finding the cubical inchos^ 
contained in any corn-house, garner, tun, back, cooler, wagon body,. 
&c., either square or oblong; also, in all sorts of hogsheads, pipes, 
barrels, tubs, casks, and othervessels in common use; likewise, th^ 
contents of the same, in gallons, bushels, &c., as may be required.. 

Problem 1. 
To find the several multipliers, divisors, and gauge-points be- 
longing to the several measures now in use. 

' 1. Far square figures y SfC, 

ff, B. 282 solid inches make 1 gaJIon of ale or beer measure. 
231 solid inches make 1 gallon of wine or rum measurev 
268| solid inches make 1 gaWoa o? (Slt^ xcve^^vxt^.' 
ildO solid inches make I basheV o^ dt^ xsya^s^x^* 
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Now, if oneg^lon of any measure be divided by tbe solid incbet 
Mntained in a gaJlon of that measure, the quotient will be a £xed | 
multiplier in the said measure. 

gailon, mn/tipfifr, 

282)1.0000(.(H>3546+ for ale gallons. 

231)i.0000(.004329+ for wine gallons. 
966.8) i.0000(.()0372 + for dry gallons. 
8150)1.0000(.000465+ for bushels. 

S0| if the solid inches in any square thing be multiplied by any 
one of the above multipliers, or divided by any one of the above di* 
Waors, the product or quotient will be the answer in gallons, or in 
bushels, according to the multiplier or divisor used. 

2. For circular areas, SfC* 

Now, as the area of a circle whose diameter is 1 inch, is .7854 
decimal parts of an inch, if the solid inches in a gallon or bushel 
be divided by .7854, the quotient will be a fixt divisor for the square 
of any diametier, to reduce the cubic inches into gallons or bushels^ 
The fi^t multipliers, which answer the same purpose, are found by 
dividing .7854 by the solid inches in a gallon or busheli or by divi- 
ding 1 gallon by the divisor belonging to the measure for which ypa, 
want to find a fixt multiplier for circular areas. 

solid inehea. 

.7854)28-2.U000(359==:the divisor for ale gallons. 
.7854)231. 0000(^4 =the divisor for wine gallons. 
.7854)268.0000(342.24= the divisor for dry gallons. 
.7854)2150.000(2738=the divisor for bushels. 

Now let us find the fixt multipliers. 

282).785400(.002785==the multiplier for ale gallons. 
231).785400(.0034=the multiplier for wine gallons. 
Se8.8).785400^.00292=:the multiplier for dry gallons. 
2150).785400(.000365r=the multiplier for bushels. 

N. B. — The square root of the divisor is the gauge-point. 

# Divisors. Gau/re'TxnnL 

. I •• V282 = 16 J9 for ale gal. 
Sri 231 =15.19forwinegal. 
268.8=16.39 for dry gal. 



g \ Diins9r^. Gauge-point, 

9 «> V359 =18.95 for ale gal. 
g I 294 =17. 15 for wine gaK 
2 J) 342 =17.9 for dry gal. 
^ *^ 2738=52.32 for bushela. 



£ "^ 2150 =46.37 for bushels. 

Problem 2. 

Of gauging Com'house$, fyc^ 

Rule., 

I. Multiply the length, breadth, and depth (reduced to inches) 
continually together, and the last product will be the cubical inches,^ 
irhich must be divided by 268.8, and the quotient will be gallons^ 
0rbjr81&O.4, and the quotiexit wVWWWtWi^^l^^ltaftMure, 
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Probleh 3. 

OJ the gouging of Casks, Sfc. 

k To find the content of a cask by the mean diameten 

Rule. i 

1. When the difference between th^ bung and head diameter 
exceeds 6 incheli, multiply that difference by .7 tenths of an inch ; 
if it be 6, or between 6 and 5 inches, multiply by .65 ; if it be 5, or 
between 5 and 4 inches, multiply by .6 ; if it be 4, or between 4 and 
3 inches, multiply by .55 ; if it be 3 inches, or lessj multiply by .5 
tenths ; then add the product in each case to the head diameter, 
and that sum will be the mean diameter required. 

2. Multiply the square of the mean diam^er by the length of 
tke cask, Uien divide the product by 359 for ale, and by ^4 for 
wine gallons. 

Examples. 

1. Required the content of a hogshead in ale and wine gallons, 
whose bung diameter is 35 inches, head diametet 27 inches, and^ 
length 45 inches ? Ans. I33gal. Ipi. 2gi.+*88 of ale.^ and 162gal. 
dpi. lgi.+.344 of wine. 

inchfs, 

35=;the bung diameter; 
27;=the head diameter. 

8=sthe difference. 

.7 tenths. ' 



Add \ ^•6=the product 8 X .7 1 
I 27. =the head diameter. 

32.6r=the mean diameter. 



tenths. 



1062.76=the square of the mean diameten 
45=the length. 



359)478Ji4.200(133gal. 215dec. of ale or beer. « 

15 rem. ^ « ' 

294)47824.200(162gaL 667dec. of wine. 

102 rem. 

2. Suppose the bung diameter of a cask to be 32 inches, the 
head diameter 24 inches, and the lengrth 40 inches ; how many ale 
and wine gallons will it hold I Ans. 97gak5pi.+ of ale, apd llft» 
gal Ipu 2 giUs ..4 of wine. 
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2. 1^0 find the content ofa cask by two dimensions. 

To the square of the head diameter add twice the square of the 
'bang diameter, and multiply the sum by the length of the cask ; 
then divide the product by 1077 for ale and 662 for wine 'gallons. 
The answers may be found sufficiently accurate and more concisely 
by multiplying the solid inches by .0009^ for ale, and by ^OOll^fot 
wine gallons. 

The same Examples. 

35in.x35in.= 1225= the square of the bung diameter.. 

2 



2450=twice the square of the same. 
S7in.x27in.=£ 729=stbe square of the head diameter. 

3179 

45=the length of the cask. 



ion) 143055(132 gals. 6pi. 2 gills of ale. Ans; 

"Tl^m. 
682)143055(162gals. Ipi. 2 gills of wine. Ans. 

160 rem. "^ 

More concisely by Multiplication-— 

143055x.0009i==132gal3.4pi.4. of ale. Ans; 
143055 X. 0011 J=162gals.lpi.+ of wine. Ans. 

N. B.— The divisors 1077 and 862 are fbund by multiplying 359 
and 294 by 3, because there are 3 squares used in this method and 
one in the first. The multipliers are found by dividing 1 gallon by 
the said divisors. 

Direction 1. — In taking the dimensions of a cask, &c., be very 
careful to measure the length of thje stave exactly ; then take the 
depth of the chimes with the thickness of the heads from the length 
of the stave, and the remainder will be the length of the cask within." 

2. You must take the head diameter close to the outside, and 
for small casks of about 30, 40, or 50 gallons, add .4 tenths ; for 
large casks of about 60 or 70 gallons, add .5 tenths,^and for larger 
casks add .6 or .7 tenths, and the sum will be the head diameter 
within the cask very near to the truth. 

3. In taking the bung diameter be very careful to observe, by 
Qioving the rod backward and forward, whether the stave opposite 
to the bung stave be thicker or thinner than the rest, and if it be »o, 
make allowance accordingly ; the bung-hol^i should be exaQtl j in 
the middle, qf the cs^sk.. 
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3. To gaage a Cask by the diagonaL 

Rule. 

L With yoar gauging rod, or some other rod thai is perftetly 
atraight, take the distances from the middle of the bung-hole withia 
the cask both ways, to the meeting of the head of the cask with 
the stave exactly opposite to the bung stave. If these distances 
differ, half their sum wilt be the true diagonal required. 

S. Divide the cube of the diagonal by 448.56 for ale gallons, and 
by 966.7 for wine gallons. The answers may be found sufficiendy 
accarate and more concisely by multiplying the cube of the diago- 
nal by .0022^ for ale gallons, and by .0027^ for wine gallons. 

Jl'oTE. — I. The common divisor used in gauging by the diagonal 
in all cases is 370i which will give nearly one gallon too little in ev» 
ery 110 gallons of wine, and a little more than 19 gallons too much 
in the same quantity of ale or beer, if Mr. Bonnycastle be conect 
in the answers to his first question, which are found by the gauging 
rod. 

2. In taking the diagonal distance be very careful to observe 
whether the bung-stave and the one opposite be thinner than the 
rest, and if they are so, make, allowance accordingly by reducing the 
diagonal. 

An Example. 

The diagonal distance from the middle of the bung-hole to the 

lower chime opposite to the bung-stkve in a certain cask is 34 in- 

ches 4 tenths ; what is the content thereof in ale and wine gallons ? 

Ans. QOgals. 3qts. of ale, and lllgals. of wine, according to 

Mr. Bonnycastle's gauging rod. See his 1st question, p. 242. 

^'^ Now, by multiplication. 

^^'^ 40707.584 x .00-22^=90.9136048 

1163 36^ H-^hit^h ]s=90gals. 3qts. Ipt. 1 

34 4 gill of ale. 40707.584 x .00874 

=111.2673962-1- which is=lll 



448.66)40707.584(90.75gals.ale. gallons 1 quart-|-of wine. 

-rrrr N. B. The operation may be 

7t)4(l rem. abbreviated by omitting the deci- 

386.7)40707.584(111.01 gallons ^^ -^^i ^^^ ^® answer will bt 

of wine roo^'e accurate. 

217 rem. ' 40707 X. 0022^=90.9123, which 

The common way. is=90gals. 3qts. Ipt. Ig. the sam^ 

a70)40707.584(110.020gals. of 5!lJjfi*^'"®A-.«.. t,. c^«« . ,. 

' — ^^ aU sorts. 40707 X.0027i«l 11.2658, which 

184 rem« "^ is = 1 1 Igals. lqt.of wine as before. 

To gtiugo a round maLb-tub^ ot an^ otlier siniflai vessel*. 
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Rule. 

To the product of the top and bottom diameters, add one*thirdof 
the square of their difference, then multiply that sum by the height, 
and divide the product by 359 for ale or beer gallons, and by 342 
for gallons of dry measure. 

An Exampls. 

A round mash-tub is 43 inches diameter at the top, 36 at thebot* 
Com, and 48 inches high ; what is the content thereof in ale and dry 
gallons ? 

Ans. 203gals. 3qt8.4- of ale, and 21 4gals. nearly of dry measui'e. 
42 X 36r=:ldl2 342)73]d2(214gal8. dry measure* 

6x64-3= 12 684,. 



1524 j^jf^ 

Heights 48 342 

359)73152(203gal.3qt. ale. ~^ 

718 loo» 

~" 1368 

1352 

1077 —36 wanting* 

^^^ , N. B.— The above method of 

^ forcing the last figure in the quo* 

359)1100(3 quarts. *^®^* *^ sometimes admitted in 

1077 the higher branches of Arithme- 

- tic, because remainders are- often 

23 rem. rejected in finding the divisors* 

Problem 5. 

The difference of the diameters of any mash-tub, or other simi* 
lar vessel, the height or length thereof, and the content of the sama ^ 
in gallons being given, to find the diameters. 

Rule. 

Multiply the content for ale measure by 359, by 294 for wine, &c. 
and by 342 for dry measure, then divide the product by the height 
or length; from the quotient subtract ^ of the square of the differ* 
ence of the diameters, and extract the square root of the remainder; 
from the square root subtract ^ of the difference of the diameters, 
«i4 this last remainder will be the less diameter to great exactness ; 
toivhich add the difference of the diameters, and the sum will b^ 
tlie greater diameter required. 

- -:-. Examples. 

1. The difference of the diameters in a mash-tub is 6 inches, th«- 
height is 48 inches, the content is 203 gallons of ale-f 275 rem.^ 
and 214 gallons otdry measure —36 ; wVi^V ?xxfe xiv^ ^\wsi^\Kte»\ _ 
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Ale measure. 

203gal8*+^&rein. 

359 

2io5 

1015 
609 



Dry meastuir* 

342 

428 
856 
642 



48)73152 

1524 
6X6^3=12 



73188 
—36 



V 1512 ( 39=:square root. 
3= J difference. 



48)73152! 

1524 
6x6^3=12 



9.. 

69)612 
621 



36=:Iess diam. 
6=difference. 

42agreater diam. 



Vldl2 ( 39=square rootu 
3=^ diflference. 

36=]es8 diam. 
6=difierence. 

42Lgreaterdiam. 



9. 

69)612 
621 

—9 



2. Required the diameters of a measuring- tub, whose difference is- 
3.75 inches, height 36 inches, and content 5 bushels ? 

Ans. The top diameter must be 21^in., and ihe bottom 17^in. 

3. Required the diameters of a beer-stand, whose difference is 
4} inches, height 4Q inches, and the content to be 50 gals, of beer? 

Ans. The top diameter must be S3|in. and the bottom 18|in. 

Problem 6. 

The difference between the bung and head diameters, the length 
«f the cask, and the content in wine gallons being given, to find 
^he bung and head diameters. , 

Rule. 

Multiply the given content by 294, then divide the product by the 
length of the cask, and the square root of the quotient will be the 
mean diameter, from which subtract the proper allowance for the 
Curvature of the staves, (found by the first rule under the gauging of 
casks,) and the remainder will be one of the head diameters, to which 
add the difference between the bung and head diameters, and that 
turn will be the bung diameter required. 

Examples. 

1. The difference between the bung and head diameters of a wine 

hogshead is 8 inches, the length is 45 inches, and the content 162 

gallons 667 dec. -f 102 rem. ; what are the bung and head diame* 

t^rs? 

J^ns. The bang diw^eter is 35 iiv&Viea) ^ivd^.^cli head diameter 27in.. 
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4[€Us. dec. rem» 

162.667+102 
294 



650770 
1464003 
325334 



45)478-24.200 

V 1062.76 (32.6in.=:the mean diameten 
9 5.6=8in x .7 tenths. 



62) 162 27=:the head diameter. 

124 Sin. = the difference. 

^46)3876 35=the bung diameter. 
3876 



I. 
• • . . 



2. You are required to find the bung and bead diameters of art 
hogshead, whose difference is 7in., the |ength being 42in. and t 
content 123.48 gallons ? Ans. The oung diameter must be 3 
fBches, and each head diameter 24^ inches. 



PIIOMISCUOUS QUESTIONS. 

1. You are required to write down eleven thousand eleven hi 
xlred and eleven, with five figures only. Ans. 121 

2. Add fifteen thousand fifteen hundred and fifteen, and ei, 
4een thousand, eighteen hundred and eighteen together, and tell 
amount. Ans. 363 

3. What is the difference between [9 feet square and 9 squ 
feet ? , Ans. 72 square fe 

4. What is the difference between twice forty and four, and tw 
four and forty ? AniJ^ 

5. What is the difference between 6 dozen dozen and hal: 
dozen dozen ? Ans. 7 

6. Jacob by contract was to serv6 Laban 14 years for his 1 
daughters, and when he had accomplished 11 years, 11 months, 
we^Ls, and 11 days, the remaining time is required ? 

Ans. 1 year, 11 lunar months, 3 weeks, and 3 di 

7. The sum of two numbers is 750, the less number is 248^, w 
18 their differenee, product, and the square of their dilference ? 

Ans. Their difference is 254, their fXQid\xc.V*^Y^t/y^%'«SkS 
square of their difference is 64516. 
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& What tfl the produtt of .50 cents multiplied by .50 cents } 

Ans. .Scents, 

9. What 18 the difference between three times thirty-three, and 
three times three und thirty ? Ans. 60. 

10. There is a certain number which, being divided by 7, the quo- 
tient resalting multiplied by 3, that product divided by 5, from this 

S quotient SO being subtracted, and 30 added to the remainder, the 
iiaif of this sum will be 35 ; what is the number? Ans. 700* 

11. What part of 3 pence is equal to ^ of 2 pence? Ans. |. 

12. What part of 6^ cents is equal to % of 1'^^ cents ? Ans. |. 

13. The hour and minute bands of a clock or watch are exactly 
together at 12 o'clock; when will they be together between 1 and 2, 
between 2 and 3, and betiineen 3 and 4 o'clock, &c. 

N. B. the velocities of the two hands of a clock or watch are 
to each other as 12 is to 1 ; therefore, the difference of their veloci'^ 
ties is 12^1=11. ^ „. «c. 

ril : 12 :: 1 .. 1 5 27^1 
11 : 12 :: 2 .. 2 10 64,V I 
Consequently, ks< 11 : 12 :: 3 .. 3 16 2Jx<>j^ )^Answer. 

I 11 : 12 :: 4 .. 4 21 4&^\ f ^ ' 
1^11 : 12 :: 5 .. 5 27 le^vJ 
Now observe, they will be together at 5m> 27'i^rsec. afler 1 o'clock, 
and at 10m. 54i^,-sec. after 2 o'clock, &c.-* *'^'*»A 

14. A cubical foot of brass is to be drawn into^r wi^e of y^ of 
an inch in diameter; what will be the length of the wire, allowing 
Ho loss in the metal ? Ans. 55 miles 984yds. 1ft. 6in. -(-.46. 

15. A young gentleman making his addresses in a lady's fam* 
3y who had five daughters, she told him that their father had made 
a very curious will, which imported that the first four of the girls* 
fortunes were together to m^ke 50,000£ ; the last four 66,O00yS ; 
the three last with the first 60,000i^ ; the three first with the last 
56,000jS, and the two first with the two last 64,000^6, which, if he 

» would unravel and make it appear what, %ach one was to have as 
he appeared to have a partiality for JEIarriet, her third daughter, 
he should be welcome to her; pray what was Miss Harriet's for- 

^' tune? .Ans. 10,000iS. 

16. In a certain school tV of the scholars learn geometry ; | learn 

frammar, tV learn arithmetic, ^^ learn to write, and 9 learn to readj 
ow many scholars were in the said school, and how many were in 
each class ? Ans. 5 geometricians, 30 grammarians, 24 arithmeti* 
cians, 12 writers, and 9 readers — whole number of scholars 80. 

17. If A can do a piece <if work alone in 7 days, and B in IS 
days, set them both about it together, in what time will they finish it ? 

Ans. 4jV* 

18. A and B together can build a boat in 20 days, with the assuM 
tance of C they can do k in ISt 4^i^\ \xvN«Vi%.ttime can C do it by 

Uwnselff ' kaa.^ft Utt. 
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